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INTRODUCTION 

This survey was carried out to determine the quantity and 
characteristics of wastes being discharged by industries to the 
municipal sanitary sewer systemj, to storm sewers and to natural water- 
courses. The responsibility for regulation of discharges to storm 
sewers and natural watercourses rests with the OlffiC, while the 
quality of effluents discharging to the sanitary sev/ers is regulated 
by the City of Barrie under the terms of ^y-law #66-69. 

All industries with discharges to storm sewers or natural 
watercourses were included, but those discharging wastes to the 
sanitary sewers were included only where the disclmrge was greater 
than 1000 gallons per day, 

AH storm sewers and watercourses flow into Kempenfelt &y 
(Lake Simcoe) as does the effluent from the City^s secondary sewage 
treatment plant (STP). The STP has a rated capacity of 3 MGD and of 
this at present 2.5 MGD is allocated. 

Table I, below, shows the limits set on the concentration of 
contamnants in wastewater discharging to the sanitary sewers 
(^■-law // 66-69) and the OWRC objectives for the concentration of con- 
taminants in wastewater discharging to storm sewers or natural 
watercourses. 
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TABLE I 



CITY OF BARRIE BY-LAW #66-69 LIMITS 
AND OWRC OBJECTIVES 



CONTAMINANT 


BY-LAW //66-69 
LIMLTS 


OVJRC 
OBJECTIVES 


ffi.ocheinical OKygen Demand 
- five day test (BOD5) 


300 


15 


Suspended solids 


350 i 


15 1 


Total Chromium 


3 


1 ! 


Ether soluble materials 


100/15 ^^' 


15 


C^ranides 


2 


0.1 


I Zinc 


5 


5 : 


Copper 


1 


1 i 


Nickel 


5 


1 


pH 


5.5 " 9.5 


5.5 - 9.5 


Chlorides 


; 


1500 



All above in parts per million (ppm) except pH 

■^ 100 ppm of animal or vegetable origin 
15 ppm of mineral origin 

CONDUCT OF THE SURVEY 

A list (Table II) of industries using more than 1000 gpd was 
obtained from the FUC and each of these industries was visited to 
inspect the processes being carried out and to determine the sources 
and types of wastes being discharged. Survey personnel then con- 
ducted a sampling programme at each plant, with the object of 
determining the acceptability of waste discharges and the loadings . 
being exerted upon the municipal STP. 
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TABLE II 

UST OF INDUSTRIES WITH CONSUMPTION 
GREATER TMN 1000 GPD 



INDUSTRY 


CONSUMPTION 
(GPD) 


INDUSTRIAL WASTES SEVERED TO 


SANITARI 

(GPO') 


STOR^VVttTER- 
COtJHSE 
IGPD) 


Barrie Creamery 


3,350 


3,350 




Barrie Examiner 


4,500 


Domestic only 


3,300 


Barrie Plating 


2,500 


2,500 


- 


Barrie Tanning 


\ 180,000 


180,000 


- 


Canadian General Electric 


424,000 


212,000 


212,000 


Canadian Tyler Refrigera- 
tion Ltd, , Universal 


27,300 


27, 300 


- 


Cooler Division 








Canadylet Closures 


72,400 


72,400 


- 


Chrysler Outboard //I 


1,200 


1,200 




Chrysler Outboard //'2 


1,B00 


1,800 


- 


Culligan Water Conditioning 


24,400 


Domestic only 


23,200 


Devilbiss 


20,000 


It 11 


15,000 


Dufferin Ifeterials and 


36,000 


if II 


^a,e 


Construction 








Hill Refrigeratioii 


20,000 


IT fl 


18,000 


Imperial Eastman 


15,850 


5,850 


10,000 


Kolmar 


20,000 


10,000 


10,000 


Lake view Dairy 


: ?^ 


30,000 


?^ 


Lufkin Rule 


60,000 


55,000 


- 


Ifensfield Denman General 


505,000 


135,000 


340,000 


Mo Id ex Limited 


39,000 


Domestic only 


38,000 


Plastomer 


47,000 


It <i 


44,000 


Robson Lang Leathers LinrLtec 


143,000 


141,000 


2,000 


Sarjeant Company Limited 


5,700 


Domestic only 


9C,d 


Seven-up Limited 


6,800 


4,250^ 


- 


Smiths Farm Dairy 


10,000 


10,000 


- 


West Bend 


62,500 


15,000 


47,500 


1,732,300 
+ lake view 


906,650 


763,000 
+ Lake view 



a - yard run-off .volume iiti,possible tO' estimate. 

b - oim well + PUC - voliffiie cannot be estimated. 

c - water consiimed in product. 

d - negligible volume of rinse water discharged on land. 
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RESULTS OF THE SURTOY 

Twenty-five industries using more than 1000 gallons of water 
per day were suirveyed and the disposition of waste discharges was found 
to be J 





WITH TREABIMT 


WiraOUT TREAT^m^T 


StoiTO sewer/watercourse 
Sanitary Sewer 


1 
3 


12 
14 



NOTE: Some industries discharge both to sanitary sewer 
and storm sewer. 

These figures do not include domestic and solitary waste dis- 



charges. 



The acceptability of the discharges was: 



STOM sewer/watercourse: 



SANITARY SEl-ffiR 



Acceptable 
Unacceptable 



Of the four industries having treatment facilities, two were found to be 
producing an umacceptabl© effluent 

The loadings exerted upon the municipal sewage treatment plant 
by those of the twenty five industries surveyed which have dischargeR 
to the sanitary sewers were as follows : 
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Nuanber of plants:- 17 



INDUSTRY 


BOD 


SUSPENDED 
SOLIDS 


CHRO- 
MIUM 


ETHER 
SOLU- 
BLES 


CYA- 
NIDE 


ZINC 


COPPER 


NICKEL 


Barrie Creamery 


i6'.5* 


- 


— 


• 


— 


— 


. 


— 


SaRRIe Plating 


- 


- 


0.5 


- 


- 


- 


- 


- 


Barrie Tanning 


2700 


2900 


49 


87 


- 


- 


- 


- 


Canadian General Electric 


- 


32 


9.8 


- 


0.3 


0.4 


- 


3.5* 


Canadian Tyler Refrigera- 
tion Ltd., universal 
Cooler division 


17 


60 


- 


- 


- 


^ 


- 


- 


canaoylet Closures 


- 


51 


- 


- 


5.« 


'.9 


3.3 


— 


Chrysler outboard #i 


- 


- 


- 


- 


- 


^. 


- 


- 


Chrysler outboard #2 


- 


- 


- 


- 


. 


- 


— 


— 


imperial Eastman 


- 


- 


- 


- 


- 


— 




_ 


KoLMAR 


30 • 


4* 


- 


10* 


- 


- 


- 


. 


Lake VIEW Dairy 


202.5* 


- 


- 


— 


— 


— 


_ 


— 


LuFKiN Rule 


- 


- 


- 


- 


- 


— 


_ 


— 


MANSFtELD OeNMaN GENERAL 


- 


- 


- 


- 


- 


— 


~ 


— 


ROBSON Lang leathers Ltd. 


488 


388 


34 


109 


- 


- 


- 


- 


Seven-Up limited 


- 


- 


- 


- 


— 


_ 




— 


smiths Farm Dairy 


18* 


- 


- 


— 


„ 


_ 




_ 


west Bend 


17 


- 


- 


4 


- 


- 


- 


- 


3489 


3435 


93'.3 


210 


5.4 


2.3 


3.3 


3.5 



Loadings in pounds per day 
* Estimated 

The hydraulic loading exerted by these plants was 906,650 gpd. 

If from the total loadings, the contributions of the two 

tanneries, the two dairies, the creamery and the cosmetics plant are 

substracted, the remaining eleven plants contribute the following 

loadings : 



BOD 


SUSPENDED , 
SOLIDS 


CHROM 1 UM 


ETHER 
SOLUBLES 


CYANIDE 


2 1 NC 


COPPER 


NICKEL 


34 


143 


10.3 


4 


5.4 


2.3 


3.3 


3.5 
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These ©leven plants exert a hydraulic loading of 532,300 gpd. 

The loadings frcan these eleven plants are disproportionate 
to the hydraulic flow. That is, together they exert 5^% of the 
hydraulic loading but only 1^ of the BOD loading, 4^ of the suspended 
solids loading, 11^ of the chromium loading and 1.9^ of the ether 
Solubles loading. They do, however, exert 1005? of the cyanide, zinc, 
copper and nickel loadings. 

Two Industries, Canadian General Electric and Canadylet 
Closures, are responsible in total for the cyanide, zinc, copper 
and nickel loadings, 

RECOMMENDATIONS 

The following is a summary of the recommendations made in 
the individual reports cm the industries surveyed. 
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COMPANY 



RECOMMENDATIONS 



BARRIE CREAMERY COMPANY 

THE BARRIE EXAMINER 

BARRIE PLATINU AND ANUDIZ- 
ING 

BARRIE TANNING LIMITED 



CANADIAN GENERAL ELECTRIC 
COMPANY LIMITED 



CANADIAN TYLER REFRIGERATION 
LTD., UNIVERSAL COOLER DIV. 

CANADYLET-CLOSURES LIMITED 



NONE 

NONE 

Waste control facilities proposed for new 
plant should be approved by the City, 

1. Waste treatment plant be redesigned, 
modified, extended or othervd.se altered 
to allow treatment sufficient to produce 
an acceptable effluent. 

2. Settling characteristics of the influent 
to the waste treatment plant be re- 
evaluated. 

3. Operating procedures be strictly follow- 
ed at all times, 

1. Fog spray rinses to be installed between 
stations 10 and 11 and 19 and 20 
(Figure I). 

2. Before addition of perchloron at station 
32 (Figure I), the solution should be 
weH stirred and jil of approximately H 
should be maintained, 

3. Boiler blowdown be directed to sanitary 
sewer, 

4- Oil traps be installed in the cooling 
water effluent lines. 

Dumps of high strength solutions be bled 
slowly to the sanitary sewer system, 

1, All cyanide -bearing streams be routed 
through the cyanide treatment unit, 

2, The pH in the cyanide treatment unit 
sump be maintained at 11 to ensure com- 
plete oxidation of cyanide. At this pH 
the copper should also be precipitated, 

3» Thorough mixing be achieved in the 
neutralization tank, 

4. A settling tank be provided to allow pre- 
cipitated metals to be removed from the 
waste stream before discharge to the | 
sewer. 
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COMPMI 


RECOMMENDATIONS 


CHRYSLER CANADA OUTBOARD 
(Plant #1) 


NONE 


CHRYST.RR CANADA OUTBOARD 
(Plant §2) 


Uheontamlnated cooling water be discharged 
to the storm sewer system. 


CUTJjrrAN WATER CONDITIONING 
(BARRIE) LIMITED 


NONE 


DeVILBISS (CANADA) LIMITED 


1, Facilities to remove cyauiide from the 
waste stream be provided. 


1 
1 


2, The compan^r should provide facilities 
to ensure that no contami.nating material 
will reach the creek in the event of an 
accident or spill. 


DUFFERIN MATERIALS AND 
CONSTRUCTION LIKCTED 


1, A rainwater collection channel be con- 
structed around the yard and connected 
to a settling tank for removal of sus- 
pended solids. 




2. If necessary, chemical treatment of the 
settling tank effluent be provided. 


' 


3» All manholes, catch basins and pipes 
leading to the creek be blocked or 
diverted to flow through the rainwater 
collection system. 


HTTJ. REFRIGERATION OF 
CANADA 


1. Paint spray booth wastes be discharged 
to the sanitary sewer system. 




2. A further survey be carried out by the 
company to determine if the wastes from 
the bonderizing operation are in com- 
pliance with OWRC objectives on a 
continuing basis. 


IMPaaAL-EASTMAN CORPORATION 
(CANADA) LIMITED 


1. Adequate dragout and rinsing facilities 
be provided. 




2. Periodic cleaning of the plating shop 
sump be instituted. 


KOLMAR OF CANADA LIMITED 


Dry cleaning of equipment prior to wet 
cleaning be instituted to minimize loadings 
to the sanitaiy sewer syston. 


LAKEVIEW PURE MILK DAIRY 
LIMITED 


A meter be installed to measure the volume 
of water taken from the well. 
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COMPANY 


RECOMMENDATIONS 


LUFKIN RUT.R COt^ANY OF 
CANADA limTEB 

I 

: 

J 


1, A further survey be conducted by the City 
of Barrie of the operations vdthin this 
plant to evaluate the acceptability of the 
■waste discharged to the Anne Street sani- 
tary sewer during the operation of the 
nickel plating line and etching line. 




2. The company investigate the apparent mal- 
function of the pH controller-recorder. 


■ 


3. The company instruct their personnel that 
there is to be no batch discharge of 
i strong wastes to the sanitary se-wer, re- 
gardless of the circumstances, i 


'■' 


4* Cooling water be discharged to the ditch 
instead of the sanitary sewer. 


MANSFIELD DENMAN GKNERAL 
COMPANY LTMITED 


Uncontaminated cooling water be discharged to 
th© storm sewer system. 


MOLDEX LIMITED 


NONE 


PLASTOMJKH LIMITED 


Spent hydraulic oil be treated with an absor- 
bent raateidal before disposal at the city 
dump. 


R0B3DN LANG LEATHERS 


1, Equalization facilities be installed. 


LIMITED 


2, Treatment facilities to remove chromium 
from the equalised waste be provided. 


'' 


3. Further survey be carried out during beam- 
house operation. 


SARJEANT COMPANY LIMITED 


Control be exercised to enstire no run-off 
from land disposal site. 


SEVM-UP (ONTARIO) LIMITED 


Neutralization facilities be provided, ' 


SMITHS FARM DAIRT (BARRIE) 
LIMITED 


NONE 

1 


V/EST BEND OF CANADA 
LIMITED 


Diaaps of high strength solutions be bled 
slowly to the sanitary sewer system. 
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BARRIE CREAMERY COMPANY 

This industry, located at 81/83 Bayfield Streetj was surveyed 
on June 5> 1969. 
DETAILS OF SURVEY 

Personnel Interviewed 

Mp. W, F. Norris . - Owner 
Personnel Participating 

N. A. GiUies - O^^C 
Description of Plant and Process 

This is a conventional creamery, operating two pasteurising vats 
and one chum. Cream is received in cans and there is one can washing 
machine , 

Production and Operating Data 

■^Cream Processed - 4^000 lbs/day 
^Butter Produced - 1,000 lbs/day 

Operating Schedule - Days/week (summer) 5 

'♦ " (winter) 3 
Number of Employees - 5 

* Based on an average 20 days/fflDnth 
Water Consumption 

Water consumption, based on figures supplied by the Public 
Utilities Conmiission, is at present approximately 3*350 gallons/day. 
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Sources of Liquid Wastes, Treatment and Disposal 

Wastes arise from can, floor and equipment washing, spillage and 
buttermilk. All butteimlk is hauled away for use as anijnal feed, while 
the other wastes are discharged without treatment to the municipal 
sanitary sewer system. 

Sampling and Analysis 

Due to the difficulty of obtaining representative samples of this 
type of plant, no samples were taken, 
WASTE LOADINGS 

Since no samples were taken, a theoretical calculation of the waste 
loadings will be used to determine the contribution of this industry to 
the load on the municipal sewage treatment plant. 

The following values are modifications of figures taken from the 
publication of the United States Public Health Service, "An Industrial 
Wastes Guide to the Milk Processing Industry" :- 

Operation lbs BOD/10,000 lbs milk or 
milk equivalent 

Receiving cream 2,0 

Cream Pasteurisation and cooling 1.Q 

Butter Churning and washing 2,0 

Total 5.0 

Cream Processed - 4,000 lbs/day 
,'. Milk equivalent - 33,000 lbs/day 

From these figures, the daily BOD5 loading to the sanitary sewer may be 
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33.000 3c 5.0 
calculated to be 10,000 * or 16. 5 lbs, 

DISCUSSION OF FINDINGS 

No processing ^bb being carried out at the time of the survey 
and therefore no estimate could be made of the standard of housekeeping. 
However, from available literature describing similar operations it 
would appear that the calculated loading is reasonable. 

It must be emphasised that the production volume and waste 
loading are based upon averages and will be more or less according to 
seasonal variation. However, deviation from the average should be 
fairly small since seasonal variation in the quantity of cream received 
is largely absorbed by changing the number of operating days per week, 
rather than by changing the daily production volume, 
CONGLUSICTIS 

Based on a theoretical calculation, this industry discharges to the 
municipal sanitary sewer l6.5 lbs/day of BOD5, and 3*350 gallons/day of 
waste. 
RECOMMENDATION S 

No reconmiendations will be made at this time. 
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This industr;^^, located on Dajfield Street, was surveyed on 
June 5, 1969 • 
DETAILS OF SURVEY 

Personnel Interviewed 

¥jr, W, Telfer - General Manager 
Personnel Participating 

P, ChJ.sholm ^ QYIRQ 
Description of Process 

"The Barrie Examiner" is a newspaper, published daily, vrith a 
circulation of approximately lOj'jOO copids per day. The plant consists 
of a type setting room, a printing room and a maintenance area. 

There is also a small amount of commercial printing, but this is 
a minor aspect of the business. 
Operating Cfata 

The plant onploys sixty men in a one shift, five days per week 
operation, 

VJater Consumption and Distribution and Wastes Disposal 

All water used is purchased from the city. Consumption is 
consistent at 93>00O gallons per month. The only manufacturing use of 
water is cooling %^7ater in the press casting machine. This cooling 
water is directed to a storm sewer. 

The printing machines are cleaned with varsol-soaked rags which 
are burnt after use. 
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CONCLUSION 

There is no procaas waste loading from this plant to the city 
sanitary system. Since the water is used only on a "once through^' 
basis for cooling, it was deemed unnecessary to take samples of the 
effluent , 
REOOMMBUDATIONS 

No recommendations will be niade at this time. 
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BARBIE PLATING AND ANODIZING 

This plant, situated on Victoria Road, was visited on June 3 
and 4, 1969, in order to ascertain the waste loading to the municipal 
sanitary sewer system. 
DETAILS OF SURVEY 

Personnel Interviewed 

Ifr. E, Beacock - Owner 
Personnel Participating 

P, Chisholm - (MtC 
Opera ting Efeta 

Number of employees - 4 
Days/week - 5-1/2 

Hours/day « i 

De scription of Process 
Anodizing Cycle 




iie greaser 

Trichloro- 

ethylene 



Sauiitary 
Sewer 
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Miekel » Chrondnp; Cycle 




Zino P lating Cjcle 



S-34 


. -. N 


H2O 


¥ 


HCL 


—^ 


I 


. r. 




Low Qyanfde 


Cleaner 




haw 


line plate 


























V 






Hot H^O 


g 


H-n 


4 


Ghromate 


/ 




H2O 










*^ 




e — 






Dip 




^ 







The above are the operations carried out at this plant. At present 
the work is approximately 50^ anodizing and 50% chroming mth a small 
cpantity of zinc plating. A new plant (at a new location) is proposed 
and when this plant is opened, 80^ of all work will be nickel chroning. 



- 17 - 



Water Consumption and Distribution 

All vrciter used is dravm from the immicipal supply. In the 
four months prior to the survey 217,000 Imperial gallons were used. 
Other than sanitary, the only use of this water is in rinse tardcs. 
Sampling and Analysis 

Samples were taken during both anodizing and chroming operations. 
Grab samples and composites were taken and aH samples were submitted to 
the (MRC laboratories for analysis. 
DISGUSSIOU OF FIIIDINGS 

\i/hile anodizing was in progress, two grab samples and a foxir hour 
composite were taken. Only pHwas determined. The results are within 
OWRC objectives. 



SAMPLE 


£H 


Composite (4 hr, ) 11:00 a.m. 
- 3:00 p.m. 


7.6 


Grab 2:25 p«m. 


7.7 


Grab 3:15 p.m. 


7.4 



Both grab samples were taken at the time of most flow of sulphuric acid 
rinse water to sewer. 

- Four grab samples were taken during the chroming operation. 





SAMPLE 


^ 


TOTAL CHROMIUM 


GHROMIim (Hex.) 


^rab 


10:00 a.m. 


4.9 


ai.5 ppm 


14.5 ppn 


II 


1:45 p.m. 


2.6 


10.0 ppm 


2.3 ppn 


Tf 


2:45 p.m. 


3.6 


16,0 ppm 


7.0 ppn 


«i: 


4:00 p.m. 


6.5 


24.7 ppm 


0.6 ppm 
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These results are ob-viously misatisfactory, the chroiuium content of the 
effluent being too high. The pH values are also unsatisfactory, 
E ECOMffiMDAtlONS 

Since this company is moving to new premises early in 1970, 
there are no recoimnendations specific to the present opeimtion except 
that every effort should be made to reduce losses to the sewer by lAat- 
ever means are available. 

Before operations are commenced in the new plant, a full 
schedule of wa,ste control ,and trea'tment facilities should be app'roved 
by the City, 



All analyses except pH reported in 
p.p.m. unless otherwise indicated 



ONTARIO WATER RfiSOURdES COMMISSION 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 



1 p.p.m. = 1 mgm. / litre 
= 1 lb./100,000 Imp. Gals. 



Municipality: Barrie Report to: u. Gillies c.c. 

Source: Barrie Plating & Anodising 

Date Sampled: 3/6/69 W- P. Chisholm br 


Lab. 

No. 


5-Day 
B.O.D. 


Solids 


pH 
at Lab. 












1 


: i 




Total 


Susp. 


Diss. 


T 937 
T 938 
T 939 

1 


1' 1 

J 
i 




1 




7.6 
7.7 
7.4 

I'l 

i 










J 
Ij 


1 ' 

i 


i 


'-■■ ! 


T 937 

T 938 
T 939 


1. Composite sample of total effluent to sanitary sewer - 11j25 a.m., ISsOO a.m., 2s30 p.m., 

3810 p.m. 

2. Grab sample of effluent to sanitary sewer - 2:25 p.m. 

3. Grab sample of effluent to sanitary sewer - 3:10 p.m. 
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All analTsea except pH reported in 
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TOT. 


HEX. 
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24.7 


0.6 


T-960 
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1 Chrome Effluent to Sanitary Sewer 


Grab 4.00 PM 


T^960 


2 w n H n M 
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T-961 


■2 It n n M «* 


" 2.45 PM 


T-i962 
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BARRIE TANNING LIMITED 

This industry, located on Bradford Street, was surveyed on 
J\me 10, 11, and 12, 1969. Continuous sampling was carried out from 
9 p.m. on Jime 10 to 4-30 p.m. on June 12. 
DETAILS OF SURVM 

Personnel Interviewed 

Mr. A, Cook - President 
Mr. R, Betts - Superintendent 
Personnel Participating 

N. A, Gillies - OWRG 
G. Yuzwa - " 
Description of Plant and Process 

The plant has complete tannery facilities including hidehouse, 
full beamhouse, tanyard and finishing operations. A brief description 
of each opera ticm follows: 
Hidehouse 

Cured hides are received and stored until split lengthwise 
to form sides. The sides are sorted and made into packs of approximately 
5000 lbs* The sides fonning a pack are processed through the beamhouse 
and tanyard as a unit, 

Be amhouse 
(a) Soaking - from the lu.dehouse the hides are taken to the bean^ouse 
where they are first soaked to remove dirt, manure and salt and to replace 
water abstracted by the curing process. The soaking is carried out in 
vats equipped with paddles, by means of which the hides may be agitated. 
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A bactericide is added to the soak water in warm weather and the hides 
remain in the solution overnight, with the object of returning them as 
nearly as possible to their condition when removed from the animal. 

(b) Hairbum - at the end of the soaking period, the soak water is 
drained off and the vat refilled with clean water to which a grease 
dispersant, sodium sulphydrate and lime are added. The paddle is run 
for five minutes every three ho\irs during the day and the hides are 
then allowed to soak overnight. On the following day the paddle is 
run for five minutes every five hours until the morning (6 a.m.) of the 
third day. The solution is then drained off and the hides are washed 
with at least 3,000 gallons of water. 

The object of the hairbum process is to remove hair, hair 
roots, the epidenols and certain undesirable soluble proteins. 

(c) Fleshing - the dehaired hides are washed and removed from the 
hairbum vat and fed to a fleshing machine which, by the acticai of 
blades against the flesh side of the skin, removes flesh, fat and muscle 
tissue. 

Tanyard 
(a) Bating - after fleshing^the hides are moderately clean and free 
of hair, etc, Hoirever, they contain fairly large quantities of the 
alkaline hairbum solution and some undesirable natural substances (glue- 
like proteins held in the network of collagen fibres which, if not 
removed, would cause the finished leather to be hard), and these must be 
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r^o7ad« 

The hides are placed in a drum vdiich can be rotated and which 
has hollow axles through which water or solutions may be introduced. 
Approxiinately 1,000 gallons of water is added and the hides are washed 
for some fifteen minutes. An enzyme (bate) is added with ammonium 
sulfate and detergent and the drum is set in motion. After bating, 
the hides are again washed with water. 

(b) Pickling - the bated hides must be brought to an acid condition, 
since the chromium salts used in the tanning process are insoluble in 
an alkaline medium. This is achieved by the addition of sulphuric 
acid to a pH of 1.6, However, if the acid were added alone, a con- 
dition of the hides known as acid swelling would result and common salt 
is therefore added before the acid. The drum is then run for approxi- 
mately one hour. 

(c) Tanning - the object of this process is to place the skin in a 
stable condition in which it will not putresce. In addition, tanning 
improves certain properties of the material such as abrasion resistance, 
heat resistance, flexibility and resistance to damage from cycles of 
wetting and drying. Calcium formate aid the chrome tanning liquor are 
added to the pickled hides. The drum is rotated for five hours and 
then left stationary overnight, A fxmgicide is added and the pH of the 
solution is adjusted with sodium bicarbonate, thus increasing the fixation 
of the chrome with tJie skin fibre. The drum is run for two hours and 
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the solution is dumpad. The tanned hides (now technically leather) 
are allowed to drain. 

(d) Wringing, sorting and splitting - excess water is removed from 
the leather by wringing, the sides are sorted according to the final 
use to which the leather will be put and the thickness is adjusted hy 
splitting on a band knife. The flesh side layer is known as a split 
and, v^ile not possessing a grain, is valuable material for the 
manufacture of sueded leathers. 

(e) Re-tanning, colouring and fatHquoring - the re-tanning operation 
is carried out to modify the properties of a chrome tanned leather and 
many tanning agents are available for this purpose. Vegetable extracts 
and synthetic materials are extensively used. 

The chrome tanned leather is placed in drums, conditions of pH 
and temperature are adjusted to suit the tanning material being used 
and the drum is rotated for a period appropriate to the retan selected. 

Colouring is done in the same drum using aniline derived 
dye stuffs, the pH being adjusted to regulate the rate of uptake of the 
dye. After dyeing, the leather is washed to remove excess dyestuff, 
acid, etc., in preparation for fatliquoring. 

The object of fatliquoring is to lubricate the fibres for 
fle^dbility, and by careful selection of the type and amount of fatliquor 
a wide range of firmness or softness can be achieved. Oils and fatty 
substances derived from animal, vegetable and mineral sources are used. 
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either dissolved or emulsified in hot water. The leather and fatliquor 
are rotated in the drum until the required condition is reached. 

After fat liquoring, the leather has passed through all wet paro- 
cessing and must be dried prior to finishing. Finishing consists of 
numerous steps vrtiich impart to the leather the properties desired for 
specific final uses. After finishing! the leather is graded and 
measured and is then ready for shipment to manufacturers of leather goods. 
Production and Operating Data 
Hours per day - 8 
Days per week *« '% 
Number of employees - 170 

Production volume - 6 packs (30,000 lbs)/day 
Water Consumption and Distribution 

Water is drawn from private weHs and this supply Is augmented 
by water purchased from the PUG, Consumption is at present approximately 
180,000 gpd. 

Distribution is estimated to be approadmately as follows: 
Sanitary and Domestic 4,000 gpd 

Beandiouse 70,000 gpd 

Tanyard 86,000 gpd 

Pasting, finishing and miscellaneous 20,000 gpd 
Sources of Idquid Wastes . Treatment and Disposal 

Wastes arise frcoi all operations in the beamhouse and tanyard 
as descidbed previously, and from certain finishing operations. All 
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wastes, ineluding 5G^ of th© sanitary and domestic flew, are collected 
for treatment prior to discharge to the municipal sanitary sewer sy-stein. 

Treatment includes screening, equalization, aeration and settling. 
Osonators are proid.ded to control odoiirs mad there are facilities for 
scim removal, sludge deiratering and sludge remo'val l^ tank truck for land 
disposal at the aimiicipal disposal site. 

A stomge tank is proirt.ded to contain spent chrome tarming 
solution which is discharged to the treatment plant conGurrently idth the 
hairbum solutions idiich contain high coneent rations of lime, sulfides 
and organic material, 

A smplified flow sheet (Figure 1} Indieates the sequence of 
operations in the treatment plant. 
Schedule of Qperations 

Since tanning is a batch process, there is no unifom flow to the 

waste treatment plant. ^e follcnidjng schedules of operations for the 

tannery and the waste treatment plant are given to assist in correlation 

with the saHpling prop^anmie and results of analysis. 

TANNERY 

Hour 



0330 4 hairbum paddles drained 
6 soak paddles drained^ 
Spent chrome licpor discharged 

0345 2 hairbui^ paddles drained 

0400 aU paddles and chrome licpor tank drained 

washing over of soak paddles commences 



# No soaks are put in on Wednesdays or Thursdays, 
There is, therefore, no draining of soak paddles 
on Thursday and Friday morning. On these days 
operatiois commence at 0600. 
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Tannery (conM, ) 



0600 soak paddles washed over 

washing over of halrbum paddles ccMnences 



0700 hairbum paddles washed over 

draining of 12 retan, colom' and fatliquor 
dinjns comiiences 

0800 re tan, colour and fatliquor drums drained 
hairburn paddle draining conniences 
(0800 - 1200 at apprcac. 45 minute intervals) 
Water flow from fleshing machines commences 



0900 Washing of batJjig drums commences 

retan^ colour and fatliquor drum draining 
ecfflmences (8 loads, finishing at I6OO) 

1015 dhroiie tan liquor dumped to holding tank 
(3 packs) 

UOO Qirome tan liquor dumped to holdJjig tank 
(3 packs) 

1500 fleshing machines flow ceases: last bating 
drum drained 

1600 last retan, colour and fatliquor drum drained 



WASTE TRMTmiT PLANT 



0330«- Settling tanks empty 

Tank #1 comiiencea filling 

Tai^ #1 filled 

Tank #2 commences filling 



1330 Overflow to city sewer commences 

1630 Overflow to city sewer ceases 

2100 llnifetering pump started to discharge 
tank contents to city sewer 

0300 Unwatering cempleted. Flow to city 
sewer ceases. 

* 0600 on Tliursdays and Fridays 

^ 1100 on " « 



! I' 
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BARRIE TANNING LIMITED 
FIGURE I 
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SCUM TO TRANSFER PUMP, 




SLUDGE 

HOCOWG TANK N* I 



SUPERNATANT 
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Sampling and Analysis 

A continuous sampling programme was conducted from 2100 hours 
on June 10 to I63O hours on June 22 » 

Details of the saii^ling px>gramme are shoinin in the followijig 

table : 



SAMPLE 


DATE 


TIME 


TYPE 


Effluent to sanitary 
sewer 


June 10 

1 


2115 - 0015 

f 


1/2 hr, ccmp. 


11 II 


June U 


0045 - 0315 


ir It 


Influent to W.T.P, 


Jime 11 


0020 


grab 


Spent chrome liquor 


11 


0100 


tt 


Influent to W.T.P. 


\ kii 


0400 - 0830 


1/2 hr. comp. 


m. II 


I ff 


0900 - 1230 


If 


Effluent to san, sewer 


" 


1030 - 1200 


1/2 hr. comp. 


Influent to W.T.P. 


if 


0900 


grab*^ 


Effluent to san. sewer 


ti 


1030 


grab* 


fl If 


It 


1215 


grab 


II m I 


It; 


1300 - 1630 


1/2 hr. comp. 


Influent to W.T.P. 


U 


1330 - 1630 


■» 


Effluent to san. sewer 


M 


2115 - 0015 


11 


M M 


Jime 12 


0045 - 0245 


M 


m m 


June 11/12 


2115 - 0245 


1 hr, cemp,* 


Spent chrome liquor 


June 12 


0330 


grab 


Influent to W.T.P, 


lit 


0545 


grab 


11 p 


tf 1 


0615 


grab 


SI 11 


II 


0630 - 1100 


1 hr. comp.* 


ii II 


If 


0630 - 0930 


1/2 hr, comp. 


; m m 


II 


1200 - 1600 


1 hr, comp.* 


m m ,^^ 


It 


1000 - 1400 


1/2 hr. comp. 


Effluent to san. sewer 


" 


UQO - 1600 


1 hr. comp.* 


1 p 11 


Tf 


1120 - 1630 


1/2 hr, comp. 


Influent to W.T.P,- 


TI 


1430 - I63O 


1/2 hr, comp. 



*Sample8 |»*eserved with zinc acetate. 
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The samples were refrigerated until shipment to the OWRG 
laboimtories for analysis. The analytical results are appended. 
CALCULATION OF WASTE LOADINGS 

The following waste loadings to the sanitary sewer systrnt were 
calculated frcan the analytical results of the samples taken and from the 
waste volumes obtained from the flow recorder. 



PERIOD 


FLOW 


BOD 


SUSPENDED 
SOLIDS 


DISSOLVED 
SOLIDS 


ffttAL 
CHROM 1 UM 


ETHER 
SOLUBLES 


GALLONS 


PPM 


LBS 


PPM 


LBS 


PPM 


LBS 


PPM 


LBS 


PPM 


LBS 


JUNE lO/t 1 
2100 L 0015 


55,000 


1400 


770 


640 


352 


5940 


3760 


57 


31 


40 


22 


JUNE 1 1 

0015 - 0330 


44,000 


MOO 


484 


880 


387 


3810 


1675 


58 


25 


89 


39 


JUNE I 1 

1030 - 1200 


43,000 


1700 


730 


&7O 


374 


5760 


2440 


54 


23 


4 


1 


JUNE M 

1300 - 1630 


38,000 


1200 


456 


570 ^ 


217 


4510 


1730 


48 


18 


68 


26 


June n/i2 
2100 - 0015 


53,000 


1700 


900 


3560 


1890 


5080 


2690 


9.5 


5 


60 


32 


June 12 

oor5 - 0330 


43,000 


1400 


602 


lOlO 


435 


3870 


1760 


7.0 


3 


65 


28 


June 12 

1120 - 1630 


50,000 


1500 


750 


980 


490 


4240 


2120 


13 JO 


6 


103 


52 



The loadings for the complete processing day June 11/12 (033O-O33O) 
are therefore; 



Component 


BOD 


Suspended 
Solids 


Dissolved 
Solids 


Ether 
Solubles 


Tbtal 
Chromium 


lbs. 


2688 


2916 


8620 


87 


49 



The total flow to the sewer over this period was 177,000 gallons. 
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WA STE TREATMIiaiT PLANT EF F ICIENCY 

^e waste treatment plant vras designed to produce an effluent of 
a quality close to the limits contained in the City of Barrie By-law 
66 - 69 « in terms of BOD and susp^ided solids* Criteria used ware; 



Influent 

Effluent 



BOD 

(ppn; 


SUSPENDED SOLIDS 
(ppm) 


1200 


1600 


300 (approx) 


300 (approx) 



Flow 175,000 gpd (approx) 

Flow rates 250 gpa (a.m, ) I50 gpm (p.m.) 

The approximate reductions in waste strength would then be 75^ and BC^p 
BOD and suspended solids respectively. 

Although the chemical characteristics of the influent to the plant 
were determined as part of the survey, it is difficult to relate these to 
the effluent characteristics in order to obtain efficiencies. The 
performance of the plant will therefore be compared with the design prediction 
in three waysi 

1) Using the known effluent characteristics and the predicted 

efficiencies, theoretical ijifluent characteristics may be 

calculated: '■ 



e.g. Flow rates 


220 


gpm (a.m.) 


200 


gpm (p.m.) 


Flow 


177,000 gpd 










BOD 


SUSPENDED SOLIDS 


Effluent 




1500 




1600 


Efficiency 




75^ 




80^ 


,\ Influent 




6000 




8000 
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FVom available literature it appears that a typical tannery 
raw waste has a BOD of 1000 - 1700 ppm and suspended solids 
concentration of I3OO - 25OO ppm and these figures d^aonstimte 
quite clearly that the influent characteristics calculated 
above are extraordinary. It can only be concluded that the 
treatment plant was achieving removals very much lower than those 
predicted. 
2) Using the known effluent characteristics and the expected influent 
characteristics (obtained in a sampling programae carried out by 
the consulting engineer), theoretical efficiencies may be cal- 
culated 1 





BOD 
(ppm) 


SlJSPaiDED SOUDS 

(ppm) 


Influent 


1200 


1600 


Effluent 


1500 


1600 



(Flow and flow rates as in (1) above). Obviously, allowing for 
SMipling and analytical error, the influent and effluent 
characteri^stics are equivalent and either the plant was achieving 
no treatment or the expected influent strengths are wrong. 
3) Using the known effluent characteristics and influent character- 
istics derived^ trmL the results of the survey, efficiencies 
may be calculated: 



^Averages of aH samples taken, with 
consideration being given to relative 
volumes (estimated). 
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1800 


1950 


1500 


1600 


l6.?5g 


lajg 



_^BDD SUSPE!IDE D SOLIDS 

Influent 
Effluent 
Efficiency 

(Flow rates as in(l) above) 

Flows; Day I 175,000 pillons. 
Day II 140,000 ^llons. 

It is interesting to note that the ratio of percentage removals 

SirSP^DED SOLIDS: BOD in this case is the same as that of the 

removals predicted hy the consulting engineer, 
DISCUSSION OF FINDINGS 

The ii^ste treatment plant operates partly on a f iU and draw 
basis and partly on a continuous basis. Also, iiiiile some operating 
functions are under autcMnatic control, others require manual control. 
For example, unwatering, air supply and sludge scraping and pumping are 
automatic, but influent deployment, sludge supernatant decantation and 
scum removal are achieved manually. 

These factors, together with the batch nature of the tannery 
operations, preclude steady state funeticaiing of the waste treatm^it pliait 
and render it difficult to obtain highly accurate data. The calculation 
of the treatment plant efficiency should not therefore be taken as a 
definitive statement, but rather as a perfonnance indicator. 

Operation of the treatment plant may most conveniently be dis- 
cussed in conjunction with the design considerations submitted by the 
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consulting engineer in June I968, under the following headings; 

1) Quantities of Waste 

Design of the plant was based on production of five packs per 
day with a waste flow of some 175 > 000 gallons. During the survey, 
production was six packs per day but waste flow did not appear to have 
risen in proportion. The flow was found to be approxinately 177^000 
gallons* 

Plow rates were estimated for design purposes to be 250 gpm in 
the morning and I50 gpm in the afternoon. At the time of the survey, 
these figures were estimated to be 220 and 200 gpm respectively. A peak 
flow of 300 - 400 gpm was expected at 07OO, but this was not observed 
during the survey. However, a peak flow of some 5OO gpra was encountered 
at noon. 

2) Characteristics of Waste 

Average influent waste strength was expected to be 1200 ppm 
BOD and I6OO ppm suspended solids. Averages found during the survey were, 
BOD > 1500 ppm and suspended soUds approximately 2000 ppm. The hi^est 
BOD and suspended solids occurred in the early morning, as expected, but 
the afternoon flow was not found to be substantially weaker as stated by 
the consulting engineer. 

The pH range over the period 063O - I63O was found to be 
5.9 " 3.4 and was as high as 11.7 during dumping of the hairbum solution* 

In the concentration of chromiym, an inexplicable difference was 
found between the two days of the survey. On the first day the chromium 
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content of the viaste ranged from 185 ppm to 52 ppm, but on the second 
day the range was from 13.4 to 8,0, The only processing difference 
between the two days was that on the second day no soaks were discharged. 
This would not, however, affect the chrcmium content in the manner found. 

Grease content, as indicated by the ether solubles determinations ^ 
varied widely over the two days, ranging from 82 to 263 ppm. 

The concentration of sulphide (not considered in plant design) in 
the waste appears to be higher in the morning than in the afternoon 
(87«5 vs. 25 pFOi)> and this is to be expected from the schedule of 
operations in the beamhouse. 
3) Sizing of settliniK tanks 

The settling tanks are sized so that one tank alone may be utilised 
for the first 3 to 4 hours of flow and then be allowed to stand for the 
next four hours while the other tank is filling. Therefore, the first 
tank has a period of four hours quiescent settling and tests on the 
morning waste had shown that two hours quiescent settling ^ve approxiniately 
70^ reduction in BOD and 88^ removal of suspended solids. Tests on 
samples taken after O70O showed that four hours quiescent settling gave 
62^ and 70^ removal of BOD and suspended soGids respectively. 

From these figures, therefore, it would be expected that the dis- 
charge to the sewer would exhibit a marked reduction in BOD and suspended 
solids when compared with the influent to the plant. The figures obtained 
from the survey, however, show that the average suspended solids and BOD 
removals were less than 205S. In addition, the waste in the settling tanks 
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at the cessation of tannery operations at approximately I63O are allowed 
to settle quiescently taitil 2100^ a period of soiie four hours, Eemovals 
Ofver this period were nepitive, apparently indicating an increase in 
BOD and suspended solids. This is not possible (since the dissolved 
solids eontent of the effluent was also greater) aiBi this result must 
therefore be in error, Howefer, the gmalytical results wei*e checked and 
found to be correct, as was the sampling procedure, and it must be 
concluded that the smaH indicated increase is due to inherent deficiencies 
in the sampling and analytical techniques. It is obvious, however, that 
there was little or no reduction in BOD or suspended solids duidng this 
settling period. 

Fmm the calculations contained in the section WASTE TIffiATMENT PLAOT 
EFFICEEIICY, it is quite certain that this treatment plant was not 
operating with predicted efficiency. Two inter-related factors appear 
to be respcmsible for the poor performance, 

1) influent waste strength greater than expected, and 

2) overestimation of the capacity of the plant to treat the waste. 

It le felt that the first contj:i.butes only slightly to the problem, since 
a calculation using influent chaimcteristics indicated by the OTOC survey 
and the removals predicted by the consulting engineer indicates an effluent 
with BOD approadjaately 45O ppm and suspended solids approximately 4OO pjffl, 
only 25 - 30^ of the actual effluent values, but close to the desipi 
concentrations • 
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Th© second factor is therefore much more significant and the reason 
for this overestlination may be errors either in the interpi^tation of 
results of settling tests or in the calculation of detention times in 
the waste treatment plant, or both. In an attempt to define the source 
of error more exactly, a test i«as carried out in which <^e was introduced 
into the waste treatment plant influent and the time interval until the 
appearance of colour in the effluent was observed. The detention time 
was found to be less than one hour, which is far short of the design 
consideration. 

During the period of the survey, it was noted that, for the most 
part, the plant was being operated according to the consulting 
engineer's instruction manual. There were, however, occasions when 
the influent was not promptly switched to l^e second settling tank upon 
the first becoming full, thereby allowing an effluent to discharge to 
the sewer contrary to operating procedures. On one occasion it vra.s 
noted that upon filling the first settling tank, the wastes in that tank 
were allowed to flow to the second tank until the levels were equal. 
Both tanks were then filled simultaneously, again contrary to operating 
procedures, 
CONCLUSIONS 

At the time of this survey, the vaste treatment plant was operating 
much belovf design predictions and was producing an effluent i^ich did not 
comply with the terais of By-law 66-69, with respect to the concentrations 
of BOD, suspended solids and chromium, and the presence of sulphur 
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compounds in concentrations sufficient to cause an offensive odour. 
The daily loadings to the sanitary sewer were found to be; 



COMPONENT 


LBS 


BOD 


2688 


Suspended Solids 


2916 


Dissolved Solids 


8620 


Ether Solubles 


87 


Chromium 


49 



with a hydraulic loading of 177^000 gallons, 

RECOMMENDATIONS 

It is recommended that; 

IJ The waste treatment plant be re-desigied, modified, extended or 
otherwise altered to allow treatment sufficient to produce an 
acceptable effluent, 

i| The settling characteristics of the influent to the waste treat- 
ment plant be re-evaluated. 

5I Operating procedures be strictly followed at all times. 



ONTARIO WATER RESOURCt^S COMMISSION 
CHEMICAL LABORATORIES 



All aaalrses except pH reported in 
p.p.m. anlese otherwise indicated 






INDUSTRIAL WASTES 








1 p.p.m. = 1 mgm. / litre 
= 1 lb./100,000 Imp. Gala. 


MunicipaUty: g^^^ Report to: ^^ Gillies * *^-*^' (^) 


Source: Barrie Tanning Ltd, 


Date Sampled: j^^^ ^^/^g by: q^ yuzwa & N. Gillies 


Lab. 
No. 


pH 
at 
Lab. 


B.O.T). 


S 


L I 


D S 


Total 
Chromiuir 


Ether 
Solnhles 


Calcium Sulf ic e 
Mfficiert t\ 








Tot. 


SllRp, 


P1 •'55 1 


T-1072 


6.8 


1400 


658O 


640 


5940 


57. 


40 204 












T-1073 


6.6 


1100 


4690 


880 


3810 


58. 


89 


160 


__— 










T-1074 


6.8 


1100 


3260 


225 


5035 


13.1 


38 


140 


.» 










T-1075 


3*4 


3400 


60000 


8000 


52000 


2200 


55 


*• trace 


_,.- 










T-1076 


8.4 


2600 


LO53O 


2520 


8210 


75. 


< 1 ppm 

* dme on 
flit, sample 

280 










T-1077 


6.4 


1400 


7880 


2210 


5670 


185 . 


127 


176 


_.— ,_ 










T-1078 


6.4 


1700 


6540 


870 


5670 


54. 


4 


196 


wv 










T-1079 


— 





— 





— 


75* 


— 


— 


50. 


















** Broken in l^b, accid 


mt. 














T-1072 


1. 


If fluent to Sanitary Sewer (2I1I5 - OO1I5) - 2 - i' ^'^^ 


T-1073 


2. 


Affluent to Semitary Sewer (00:45 - 03:15) - 2 -» "^'^^ 


T-1074 


5. 


Grab plant eff. to settling tank (00i20) - 1 


T-1075 


4. 


Grab spent chrone liquor ( 01:00) - 1 


T-1076 


5. 


Influent to Waste Treatment Plant (04OO - 08:30) - 2 


T-1077 


6. 


Influent to waste treatment plant (09:00 - 12:30) - 2 


T-1078 


7. 


Effluent to Sanitary Sewer (IO13O - 12:00) - 2 - ^'^ 


T-1079 


8. 


Influent to Waste Treatm^t Hant (09t00) preserved Zinc Acetate - 1 



U3 



sM.eO'ixaeB 



All analyses except pH reported in 
p.p.m. naless otherwise indicated 



ONTARIO WATER RESOURCES COBOHSSION 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 



1 p.p.m. = 1 mgm. / litre 
= 1 lb./100,MO Imp. Gals. 



Municipality : 


Barrie ^P^rt to: ^^ 


Gillies 




■'®^' (jii]' 


Source: 


Barrie Tanning Ltd. 


, 






Date Sampled: ^^^^ ^^/^^ by: g_^^ ^ ^^^^ 








Lab. 


5-Day 


Solids 


Total 
Chromium 


Ether 


Calcium 


Sulphide 


pH 






















as Ca 


as 


at 










No. 


B.O.D. 


ToUl 


Sasp. 


Diss. 


as Cl-r^ 


Sni TiViT AS 


Tf 


H ^ 


Ijrkb, 














1 








i 


Sufflcie 


It"- 


























Sample 












T-1080 








— _ ■■ 





43. 







75. 


— 










T-1081 


2000 


7770 


2400 


5570 


135. 


257 


172 


— 


6.1 










T-1082 


1200 


5080 


570 


4510 


48. 


68 


172 


— 


6.2 










T-1085 


1500 


5150 


1570 


5580 


52.0 


152 

i 

1 


164 


( 


5.9 

1 




:i 


1 




T-1080 


9. 


Effluent to Sanitary Sewer (lOtJO] 


.Preserved 

^ Zinc Acetate - 


!• 




T-1081 


10. 


Effluent to Sanitatry Sewer - Grab 


(12:15) - 1 






T-1082 


11, 


Effluent to Sanitary Sewer ( 13i0C 


) - 16:50) - 2. 


^^i^'t 


i 


T-1085 


12. 


Influent to Waste Treatment Plant 


(15j50 - 16150) - 


' 2. 





t 

o 
t 
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All anclyees except pB reported In 
p.p.m. unless otherwise indicated 



ONTARIO WATER RESOURCES COMMISSION 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 



1 p,pjn. ^ I Tomn. / Utra 
= 1 ib./tOO.OOO Imp. Oa,la. 



Municipality: 


]3gLj,.^,i[g Report to: N, Gillies * 






ex. (rd) 


Source 




Barrie Tanning Ltd. 








■i 


Date S 


ampe . ^^^^ 12/69 ''" G. Yuzwa & N. Gillies 








. 


T.ak 

No. 


5-Day 
B.O.D. 


SoUds 


pH 


Total 
Chromiura 
as Cr. 


Ether 
Solubles 


ChlorideC alcium 

as ^^ ^^^^• 
m . sample 


Sulphide 
as 
HpS 






Total 


Susp. 


Diss. 


at 
Lab. 


T-1089 


1700 


8640 


5560 


5O8O 


7.6 


9.5 


60 


2912 


153. 










T-1090 


1400 


4880 


1010 


3870 


6.8 


7.0 


65 


1283 


98. 










T-1091 


,™ 























100., 








T-1092 


2000 


69500 


28300 


41200 


3.0 


1150 


940 


12000 


# 










T-1093 
T-1094 


5000 
7000 


16770 
29580 


6520 
10540 


10250 
19040 


10.9 
11.7 


140 
240 


410 
41 '^ 


4380 
7620 


52^ 

1020, 






♦ Saiaple 
Ex] must ed 


T-1095 


^^- 


1 


_^._ 


-:—. 


— 


--- 


-.-^ 




— 


87,1 








T-1096 


2000 


8140 


2780 


5560 


r.3 


13.4 


263 


i860 


175. 


— 








T-1089 


1^, 


Effluent to Sanitaiy Sewer (2115 - OOI5) 


June 11 


, 12 - 2 


• 




T-1090 


14. 


Effluent to Sanitary Sewer (0045 - 0245) 


June 12 


- 2. 






T-1091 


15 


Effluent to Sanitary Sewer (2115 - 0245) 


June 11 


, 12 - 


1- 




T-1092 


16. 


Spent Chrome Liquor Grab (O530) June 12 


1. 








T-1093 


17. 


Influent to Waste Treatment Plant (Grab) 


(0545) 


June 12 


- 1. 




T-1094 


18, 


Influent to Ifesie Treatment Plant (Grab) 


(0615) 


June 12 


- 1. 




T-1095 


19. 


Influent to Haste Treatnent Plant (063O 


- 1100) 


June 12 


- 1. 




T-1096 


20. 


Influent to Waste Treatraent Plant (063O - 


0930) JunB 12. 


2. 





II 



• I 



^£ eo— 11311 



All analyses except pH reports in 
p.p.m. unless otherwise indicated 



ONTARIO WATER RESOURCES COMMISSION 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 



1 p.p.m. s 1 mgm. / Utre 
s 1 lb./100,(K>0 Imp. Gals. 



Municipality: sarrie Report to: N. Gillies * 




m, (kl) 


Source: 


Barrie Tanning Ltd, 






Date Sampled: , by: 

June IP/^Q C- Yn9:wa & H. CAM^ms 






Lab. 
No. 


S-Day 
B.O.D. 


SoUds 


pH 
at 

Lab. 


Total 
Chromium 
as Cr- 


Ether 
Solubles 


Chloride 
as 


Calciua Sulphide 
as as 
Ca. H„S 






Total 


Snsp. 


Diss. 


T-1097 


















( 






25. 






] 


T-1098 


1700 


4850 


1500 


3530 


6.6 


8.0 


82 


937 


91. 









i 


T-1099 













— 


— 





— 





25. 








T-llOO 


1500 


5220 


980 


4240 


6.5 


15.0 


103 


1264 


100. 









1 


T-1101 


— 


67600 


— ♦ 


„* 


— 


1750 





— 


— 









I 


T-110? 


850 


4040 


1170 


2870 


6.5 


10.0 


151 


708 


78.5 















* ' 


'est coul 


i not be 


jerfonaed 


because 1 

1 


>f the naiure of tlie suspmded ms^tter. 






T-1097 


21, Influent to Waste Treatment Plant (1200 - I600) June 12 - 


1 




T-1098 


22. Influent to Waste Treatment Plant (lOOO - I400) June 12 - 


2. 




T-1099 


2?, Waste treatment plant Effluent (I4OO - I600) June 12 


1. 




T-llOO 


24. Waste treatment plant Effluent (1120 - I630) June 12 - ! 


2. -^ ^ 


■J ^f v^o 


T-llOI 


25. Sludge (June 12) - 1. 






T-1102 

- 


26. Waste treatment plant Influent (1450 - I65O) June 12-2 


■ 
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CANADIAN G^IERAL ELECTRIC COMPANY LItCETED 

This plant, located on Bradford Street, was surveyed on June 4 
and 5, 1969. 
DETAILS OF SURVEY 

Persoimel Interviewed 

Mr, D, Shurtleff - Facilities Engineer 
Mr, J. Coleman - Lab Technician 
Personnel Participating 

G. Yuzwa - OWRC 
Description of Process 

Outer shells for small kitchen appliances are fabricated from 
steely aluminum, brass or copper and are plated with nickel or chromium 
as required. The flow through the automatic plating shop is illustrated 
in figure I and Table I, II, III, IV and V, Any parts which do not 
pass plating inspection are directed to the stripping area where the 
metal coating is removed. These parts are then directed back to the 
autonatic ^^ting line. Small parts such as brackets and bolts are 
plated in the manual plating area . The final products are small 
electric kitchen appliances such as electric toasters, kettles, irons, 
etc. 



Operating Data 




£^ployees 


- 900 


Hours/day 


- 16 


Days/week 


5 



Iteclaim 

area 
03 




"26^ I 27 1 i 28| 1 29 I 130 



31 



J 1^ 



CS 



% 



33 



IT] [17] 



36 
"I 



37 



>= 



^ 



3ii Y^y^ 



40 



IZ 



I 



41 



iiJ 



,43 . 



44 



ID E [m Q 



Maniially operated 
plating 



/ / / 



14 



S 

s 



13 



15 
3: 



///// / 



Sanitary 
Sewer 
System 




12 



3= 

11 



10 



Autosiatic Nickel Plating 



16 



17 
3: 




19 



20 



25 



24 



23 



8 



Autcmatic Chriane Plating 



PLATING SHOP UY-OUT 
FIGURE I, 



21 



j 22 



CS = composite sample 
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TABLE I 



PROCESS SEQUENCE 
NICKEL PLATING (Refer to Figure I) 



STATION 


OPERATTCXJ 


t 


Alkali cleaner 


! t. 


Spray wash (recirculated) 


% 


Water rinse 


k* 


Acid tank - sulphainie fluoride 


fp 


Water rinse 


. ■ " i. 


Electrical reverse anode clean 


f* 


Water rinse 


i* 


Acid tank - sulphandc fluoride 


f. 


Water rinse 


10. 


Nickel plating solution 

(NiSOj^,, NiCl - cleaned and recirculated) 


11. 


Water rinse 


12. 


Water rinse 


13. 


Soap rinse 



T ABLE lA 

PROCESS SEQUENCE 

NI OCEL PLATING (Refer to Figure I) 



STATION 


OPERATION 


I 38. 
39. 


Bairel nickel plating solution 
Water rinse 
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TABLE II 

PROCESS SSQUiaJCE 

CHROMIUM PLATING (refer to Figure I) 



STATION 


OPMATION 


u. 


Electrical reverse anode cleaner 


15. 


Vfeiter rinse 


- 16. 


10^ H2SO4 


17. 


Water rinse (aeration) 


18. 


Water rinse 


Xi- 


Chrosdc acid plating bath 


ao. 


Water rinse 


21. 


Water spray 


22. 


Water spray 


23. 


Water rinse (aeration) 


24. 


Water idnse (aeration) 


1 '^^* 


Hot soap rinse 



TABLE IIA 
PROCESS SEQUENCE 
CHROMIUM PLATING (refer to Figure I) 




OPERATION 



Water bath 
l/25g HNO3 
Chr ornate 
Water idnse 
Hot >fater rinse 
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TABLE III 



ZINC PLATING (Refer to Figure I) 



STATION 


OPERATIC»I 


26. 


Trichloroethylene de^easer 


27. 


Hot alkali cleaner 


28. 


Water rinse 


29. 


5056 nniriatic acid 

.1 


30. 


Water rinse \. 


31* 


Electrolytic zinc bath 


32. 


Perchloron rinse 
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TABLE IV 



PROCESS SEQUENCE 
BRIGHT DIP (Refer to Figure I) 



STATION 


OPERATiaM 


40. 

a. 

42. 
43. 


HNO3 - H^SOa, solution 
Water rinse 
Water rinse 
Soap rinse 



TABLE V 
PROCESS SEQUENCE 
ELECTROLESS NICKEL PLATING (Refer to Figure l) 



STAnON 


OPERATTOI 


45. 
46. 
47. 
48. 


Alkali clean 

Water rinse 

Water rinse 

Water rinse 

Nickel plating solution 

(sodium hypophosphite + dil. NiClg) 
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Production Data 

Sanall electric kitchen appliances - 1,75 million units per 

year 

Water Consumption and Distribution 



Distribution 

Plating Shop 

Coolant, boiler make-up 

Domestic 

Total 



Consumption ( imp. gal/day) 

194,000 

212,000 

18,000 

424,000 



Sources of Liquid Wastes. Treatment and Disposal 

Coolant for degreasers, welders and compressors as well as the 
boiler blowdown are directed to the storm ditch located cm the south 
side of the plant. 

All chrome and nickel plating wastes from the plating shop are 
directed to the municipal sanitai^ sewer system. The exact origin of 
these wastes is shown in Figure I. 

AH domestic wastes are directed to the municipal sanitary sewer 
system. 

Sampling 

Five-hour duplicate, composite, daily samples of all plating wastes 
and the total plant effluent were collected over a two di^ period. The 
sampling stations are shown in Figure I. A grab sample was collected at 
the point of cooling water and boiler blowdown discharge to the ditch, as 
oil contamination has occurred in this area. 
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All samples collected were submitted to the OWRC Laboratories 
for analysis. 
Analysis 

The In-plant samples were analysed for pH, nickel, chromium, 
solids and zinc. One of the duplicate samples from each station viias 
preserved with NaOH and analysed for c^nide. The sample collected 
from the storm ditch was analysed for ether solubles. The analytical 
results of these samples are appended. 
WASTE LOADINGg 

Based on a total plant effluent of 212,000 gallons/day to the 
municipal sanitai^ sewer system, waste loadings were calculated and are 
shown below: 

PARAMETERS WASTE LOADING 
(lb/day ) 

cyanide as HCN 0.3 

2^C as Zn 0.4 

Suspended solids 31.8 

Total solids 2180 

Nickel as Ni 235 

Hex. chromium as Cr 8.5 

Total chromium as Cr 9*8 

EESCUSSION OF FINDINGS 

It is apparent that the level of contaminauits in the effluent 

from C.G.E, is not in compliance with the City of Barrie ^y-Law 66-69. 
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The ccsnponents of the waste present in excessive concentration are; 



PARAMETERS 



Hlckel as Ni 

Total Chromium 
as Cr 



PLANT EFFLOBJT 

TO SANITARY 

SEWER SYSTEM (ppm) 



111 
4.6 



CITY OF BARRIE BY-UW 
UmrS FOR DISCHAI^E 
TO A SANITARY SEWER 
SYSTEM (ptm) 



Wie increases in nickel concentration may be illustrated as follows; 



LOCATION 



Reclaim line rinse 

After automatic nickel 
plating line 

After manually operated 
plating line 

Plant effluent to 
sanitary sewer system 



AVERAC3E NICKEL OONCENTRATiaJS 
(ppea) 

0.26 
11*2 



64 



122 



The difference between the nickel concentzmtions in the ssmples 
taken after the manual 1y operated plating line and those taken of the 
plant effluent to the samtary sewer is inexplicable considering the 
operations carried out between these sampling points. It can only be 
assumed that sampling or analytical error is responsible for the discre- 
pancy. It would be expected that the concentration of nickel would 
decrease between these two stations due to dilution by the flow from the 
chromium plating line. 



. The incFeas^a in total chromium concentration are illustrated below! 

LOGATIC»l AVERAia; TOTAL CHROMIUM 
CONCMTRATION (pm) 

Reclaim line rinse 8,2 

After automatic nickel 1.15 

plating line 

After manually operated 1.09 

plating line 

After automatic chrome 5*5 

plating line 

Plant effluent to 4«4 

sanitary sewer 

ThesB results show the expected pattern of increase at each sampling 
point. 

The analytical results of the samples taken from the perchloron 
tank indicate that there was sufficient chlorine jaresent to oxidize the 
cyanide and that the pH condition was suitable j but the high concentra-^ 
tion of (^anide found shows that oxidation was not being achieved. 
Since the tank was well mixed before sampling j it must be assumed that 
some cyanide was present as a complex, probably with iron, or that 
nickel was present in the solution, 
OONCLUSIONS 

Based on the results of the survey, it is obvious that adequate 
stiU. rinsing was not being achieved, 

Ccmipressor cooling water %^ich was being discharged to the ditch 
contained oil and was therefore unsatisfactory for discharge. 
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Destruction of cyanide was not being achieved in the 
perchloron tank, although conditions were apparently suitable for 
the reaction, 
RECOMMENDATIONS 

It is reconanended that: 
1) A fog spray rinse tank be installed between stations 10 
and 11 (Figure I). This tank should be run empty and 
the accumulated contents should be returned to the plating 
bath as often as necessary. Sindlarly, a fog spray rinse 
between stations 19 and 20 (Figure I) would prevent chrome 
wastes from being washed to the sewer. Better operating 
procedures are also recommended in the manually operated 
plating area to prevent solutions from going to the floor 
drains after each drag out station. 

As an alternative to (or in addition to) the above, 
treatment facilities for the nickel and chrome wastes are 
recommended, 
ij Before the addition of perchloron at station 32 (Figure I), 
this solution should be well stirred when caustic is added 
and a pH of approximately 11 should be maintained. Vigorous 
stirring should accompany the addition of perchloron to 
prevent precipitation of cyanide salts and incomplete oxida- 
tion of the cyanide. 
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3) the boiler blowdowi should be directed to the municii«il 

sanitary sewer system. 
U) oil traps be installed in the cooling water effluent lines. 



All analyses except pH reported la 
p.p.m. unless otherwise indicated 



ONTARIO WATER RESOURCES COMMISSION 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 



1 p.p.m. = 1 mgm. / litre 
= 1 lb./100,000 Imp. Gals. 



Municipality : ] 


3arrie Report to: 


G, Yuzwa * c.c. 


(rd) 


Source: ( 


:!anadian General Electric 




'■ 


Date Sampled: _ . u^ by: ^ „ 

^ June 4/69 G, Y^jswa 






Lab. 
No. 


5-Day 
B.O.D. 


Solids 


Ether 
Solubles 


pH 
at 
Lab. 


Free 
Chlorine 


Cyanide 
as 


Zinc 

as 

5^n. 


Ghromi\im as C: 


:. Nicki 


a 


Tn+., 


Hpy, 


as 

N1 , 


Total 


Susp. 


Diss. 


T- 999 













trace ** 












_»- 








T-1000 







5900 







12.4 


3000 


158.* 


260 


— 


— 







T-lOOl 




940 


20 


920 





8.4 


-__ 




0,18 


4.? 


4.0 


160 




T-1002 




1090 


90 


1000 





8.1 


— 





0.13 


4.6 


2.4 


191 




T-1003 




— 


— 








— 




0.08* 





— 









T-1004 






— 








— 


«— 


0.14* 





-^- 


1 







. 






* Test 


performed 


on prese 


rved samjle, ** 


less than 2 ppn 








1 


r_ 999 


1. 


Drainage Ditch Adjacent to Plant, 






T-IOOO 


2. 


Perchloron Tank, 






T-lOOl 


5. 


HI ant Effluent to Sanitary Sewer, 






T-lOO? 


4. 


Nickel Line Effluent, 






T-1005 


5. 


Zinc Line Rinse, 


' 




T-1004 


6. 


Final Effluent. 




1 






tGM-60-22690 



All analyses except pH r^>ort«d In 
p.p.m. unless otherwise Indicated 



ONTARIO WATER RESOURCES COMMISSION 
CHEMICAL LABORATORIES 

INDUSTBIAL WASTE ANALYSIS 



1 p.p.m. = 1 mpB. / lltrs 
= 1 lb./ 100,000 Imp. Oals. 



Municipality : 


Barrie Report to: G. 


luzwa 






CO. 


Source : 


G^mdian General £lectric 












Date Sampled: 


June 5/69 by:G. Yuzwa 








— - ^ ■ 


I 


Tjih. 
No. 


5-Dfty 
B.O.D. 


Solids 


QT&hlde 
as 
HGN 


Nickel 
as 
Ni, 


unronaua as O:*, 


^onc 








«.7VUU9 


a€ Lab. 


Tot, 


Hex, 


as 


Total 


Susp. 


Diss. 


T-990 






1120 


10 


1110 


6.8 





83.5 


4.40 


4.0 


0.18 








T-991 















0.14* 



















T-992 






340 


5 


335 


7A 




4.2 


5.55 


5.1 


0,18 




1 


T-993 














0.06 


». 












T-994 






40^0 


310 


3870 


12.6 




64. 


1.09 


0,70 


0,15 


*Test 


perfor^ned 


T-995 






— 






_ 


0,10 






— ». 




on preserveii 

j 


T-996 






390 


10 


380 


9.6 




n.2o 


1.15 


0.75 


0,06 


sample. ; 


T-997 






440 


10 


430 


4.0 




0,30 


sa 


5.7 


0,28 




i 


T-990 


1. 




Plant Effluent to Sanitary Sewer 












T-991 


2. 




Plant Effluent to Sanitaiy Sewer 












T-992 


3. 




Pinal Effluent 












T-993 


4. 




Final Effluent 












T-994 


5. 




Zinc Line Rinse 










i: 


T-995 


6. 




Zinc Line Rinse 












T-996 7. 




Nickel line Effluent, 












T-997 


8. 




Be claim Line Rinse. 








... 
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All analyses except pH reported in 
p. p.m. unless otherwise indicated 



ONTARIO WATER RESOURCEjS COMMISSION 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 



1 p. p.m. = 1 mgm. / litre 
= 1 lb./ 100,000 Imp. Gals. 



Municipality: Barrie Report to: G, Yuzwa * 

Source: Canadian General Electric 

Date Sampled: by: 

June 5/6Q a, Yii^.wa 



c.c. 



Lab. 
No. 



5-Day 
B.O.D. 



Solids 



ToUl 



Susp. 



Diss. 



pH 
at 
La^- 



Cyanide 
as 

HGN 



Nickel 

as 

N1. 



Chromium 



Tot 



as Cr, 



HffX, 



Zinc 

as 

Zn. 



(xd) 



T-998 



1.5^ 



0.23 



9.4 



7.3 



0.25 



* Test performed 



on prese]rved samp] e. 



-4 



T-998 



9. Reclaim line rinse. 



lOM-60-22690 
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CANADIM TYLER REFRIGERATION LIMEISD 
UNIVERSAL COOLER DlVISiai 

ThaJB plant^ located on Patterson Road^ vas surveyed on June 4, 

1969. 

DETAILS OF SURVEY 

Personnel Interviewed 

Mr, Walker - Plant Manager 

Personnel Parti clija ting 

P. Chisholm - OWRC 

Description of ftrocess 

This company is engaged in the manufacture of freezers and 

refrigerators. The cabinets, fabricated from sheet steel, are washed 

in a detergent solution, rinsed and bonderised. They are then spray 

painted and sent to assembly, Ckjolant lines and coils are fabricated 

from copper tube and installed in the finished cabinets together with 

other mechanical and electrical components. 

Ope luting Data 

^is plant employs 115 persons and operates one shift, five 

days per week. 

Water Consumption and lUstribution 

AH water used is drawn from the municipal supply. Consumption 

figures over the last six months are; 

October, November - 1,247,000 Imperial gaJuLons 
December, January - 1,196,000 " *• 
February, March - 1,199,000 " »* 

or approximately 27,300 gallons per day 
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III the manufacturing area^ lArater is used as spot welder 

coolant, in air conditioners, in washing tanks and in the paint 

spraying area. 

Sources and Characteristics of Licniid Wastes. Treatment 
and KLsposal 

There are four sources of waste in the plant* 

(a) In the paint sprajring booth a strong, downward drau#t 

of air carries excess paint droplets down to a water 

reservoir where they form a skin on the surface of the 

water. "nie water is occasional^ agitated foraiing a 

slurry. Every Friday afternoon this water trap, contain* 

ing 1800 gallons (]jip@rial) is emptied gmd directed to the 

sanitary sewer. Analysis of a sample of these wastes gave 

the following results: 

BOD SUSPMDED SOIIDS pH 
Cpot) Cpcii) 



500 1000 7.4 

This grab sam|xLe was taken on a Wednesday. It was 

ascertained that production did not vary frcm day to day. 

As there would be a further build-up of pollutants before 

the tank was ^aptied, these figures should be Increased 

proportionally, i.e. by a factor of '3» 

The chai^cteristics would then be cane | 

BOD SUSPENDED SOUDS pH 
(ppm) (Pm) 



830 1665 7.4 
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Therefore loading (weekly) of wastes to the sanitary sewer 

would be; 

(i) BOD 

830 lbs. BOD = 1,000,000 lbs, HgO 

X lbs, BOD = 18,000 lbs HgO 

^ ^ 18.000 X 830 
1,000,000 

- 14.86 lbs 

(ii) Suspended Solids 

1665 lbs, suspended solids in 1,000,000 lbs H2O 

X lbs. suspended solids in 18,000 lbs HgO 

18.000 X 1665 
* • ^ 1,000,000 

= 29.8 lbs 

(b) The other sources of wastes are in the section of the 

assembly line where refrigerator parts are first washed and 
rinsed with water, then dipped in a phosphate solution to 
prepare them for painting. This phosphate skin affords 
the paint better adhesion to the metal surface. A grab 
s^nple of the initial "Foskleen" wash solution was analysed 
with the following results; 



BOO 

(ppm) 


SOLIDS (ppm) 


PH 


ANIONIC 
DETERGENT ^ 
AS ABS (ppm) 


SUSP, 


DISS, 


TOTAL 


120 


75 


3525 


3600 


4.9 


200 
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This tank, containing 1373 gallons of waste is emptied 
to the sanitary sewers every three weeks. The above was 
sampled one week after the tank was last emptied. There- 
fore, these figures are not representative of what is being 
discharged to the sewer. A sli^tly increased BOD would be 
expected, the pH would be relatively imchanged, the solids 
would be trebled while ABS figures would be reduced. There- 
fore, possible results of "Foskleen" effluent after a full, 
three week period may bej 



BOD 
(ppm) 


Solids (ppmJ 


PH 


Anionic 
Detergent . 
AS ABS (ppm) 


SUSP, 


Diss. 


Total 


150 


225 


10.575 


10,800 


4.9 


150 



The BOD concentration is acceptable, but as would be 
expected in a soap solution, solids are high as is the con- 
centration of anionic detergent. The pH of the waste, at 
4* 9* is low and should be buffered to bring it within by-law 
specifications • 

After the "Foskleen" wash, the refrigerator parts are 
rinsed in a water bath. This bath, capacity 750 Imperial 
gallons, is snptied every Fri(^" afternoon to the sanitary 
sewer. Analysis of a grab san^sle of the rinse water sample 
gave the following results; 



BOD 

(ppm) 


Solids (ppm) 


PH 


AN 1 ON 1 C 
DETERGENT 
AS ABS 

(ppm) 


SUSP, 


otss. 


TOTAL 


3 


5 


295 


300 


7.4 


0.7 
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Allomng for further contamination of rinse waters between Wednesday 
and Friday, the waste characteristics would still be well within by-law 
limits • 

Following the water rinse, the parts then pass through a 
"Rinseal" phosphate wash tank, capacity 750 Imperial gallons. This 
tank is emptied every Friday to the sanitary sewer. Analytical 
results of "Rinseal" wash sampled on a Wednesday were; 



BOO 

(ppm) 


COD 

(ppm) 


PH 


SOLIDS (ppm) 


Phosphate 
P (ppm) 


SUSP. 


DISS, 


total 


.f'o Result 
(interfe- 
rence) 





6.3 


5 


675 


680 


47.5 



Again allowing for an increase of these figures due to two days extra 
washing before the tank is emptied, these results are satisfactory and 
within by-law limits. Though there are no objectives for phosphate, 
a note should be made of the relatively high phosphate result of 47.5 Ppm 
(79 ppm over a five day period). 

No treatment is given to the wastes and disposal is to the 
municipal sanitary sewer system, 
DISCUSSION OF FIMDINGS 

The paint booth reservoir contents were found to be in excess 
of the by-law limits with respect to the concentrations of BOD and 
suspended solids, as was the case with the "Foskleen" wash solution. 
The other wastes were within the by-law limits, althou^ in the case 
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of the "Rinseal" wash solution, no BOD concentration could be obtained 
due to analytical interference. 

The volumes of the unsatisfactory discharges are relatively 
SBaall and the contaminating materials are readily treatable in th© 
municipal plant. There should therefore be no adverse effect on the 
efficiency of treatment due to the discharge of these wastes, 
OQNCLUSIONS 

The BOD and suspended solids concentrations of certain waste 
discharges from this plant exceed the by-law limits. These, however, 
are batch discharges of small volunre and should ixresent no problems 
at the municipal treatment plant, 
ffi;C!OMMENDATIONS 

It is recommended that the ccmpaiv equip solution tank discharge 
p. pes with a mfichaniOTi to ensure that the solutions are bled to the 
sewer slowly, thereby avoiding surges of high strength wastes in the 
effluent. 



ONTARIO WATER RlBOURGtS OOilMESSIOM 
CHEMICAL LABORATORIES 



All anftlysei excapt pM repoftad In 
p.p.m. mnleis otherwlM Indie&teil 
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1 p.p.m. s 1 mgm. / litre 
= 1 Ib./lOO.tOO Imp. Gals. 
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Canadian Tyler Refrigeration Ltd. 
Soiiii^: Universal Cooler Division 
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Date Sampled: June 4/69 by: p.ChlsholBi 






(rj) 


Lab. 
No. 


6-Dar 
B.O.D. 


Sollii 


pH at 

Lab. 


COD 


as IBS 












Total 


Snip. 


Dlifl. 


T-955 
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1000 


200 


7.4 
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— -gf 
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0.7 
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CANAmXET-CLOSIJRES LIMITED 

This plant, located on John Street, was surveyed on June 5, 

1969, 

IBTAILS OF SURVEY 

Personnel Interviewed 

Ifr. E, Elsworth - Plant Supervisor 
Jfr, C» Bradshaw - Plating Shop Foronan 

Persomiel Participating 

G. Tuzwa - OWRC 

Description of Process (Figures I and II and Tables I, II and III) 
T^e i^w materials used in the process consist of ABS and poly- 
propylene plastics, brass, and tin coated steel. The metals, as 
received, proceed to the eyelet department where they are punched and 
formed. This unfinished product and various parts already formed are 
sent to the plating shop where they are electroplated with silver or 
brass. The sequence of operations in this area is shown in Figure II 
and Tables I, H and III, After being plated, these parts are buffed, 
inspected, lacquered and sent to the assembly line or to stoa?es. The 
plastics are moulded ^id also sent to the assembly line or to stores. 
The finished product is then ready for distribution. 

Production Data 

cosmetic containers - no figures available 

Operating Data 

Bnployees I30 (days) 

25 (afternoons) 
4 (midnights) 
Days/week 5 



Metal 



-> 



Eyelet 
Dept. 
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-^Plating 



"> Buffing 



^ Inspec- 
tion 



->La 



cquenng 



Assembly 

or 

Stores 



t 



Plastics 



A Moulding 



Carriers 
■> Waxed 



FIGURE I 
PRODUCTION FLOW DIAGRAl-I 
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FIGUIE II 
PUmNG SHOP MYOOT 
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TABLE I 
PROCESS SEQUENCE 
SILVER PLATING (Refer to Figure U) 

1. Alkaline electro-cleaning 

2. Water rinse 

3. 10^ muriatic pickle 

4. Cold water rinse 

5. Cold water rinse 

6. lOJg KCN rinse 

7* Silver plating solution) 5«5 oz/gal KCN 

) 
8, Silver plating solution) 3 oz/gal AgCN 

9 • Drag-out 

10. Cold water rinse 

11. Cold water rinse 

12. Hot water rinse 
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TABLE II 

PROCESS SEQUENCE 

BRASS PLATING (Refer to Figure II) 

13. 10^ Muriatic pickle 

14. Cold "water rinse 

15. Cold water rinse 

16. Zinc plating tank 

17. Cold water rinse 

18. Zinc plating tank) 5.5 oz/gal. NaGN 

) 4.5 oz/gal. CuCNa 

19. Zinc plating tank) 0.7 oz/gal. ZnC 

20. Cold "water rinse 

21. Tumbling barrels (6 oz. grinding coiqpound) 

(3 oz. NaaCOa ) 

water 

22. Burnishing barrels 
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TABLE III 
PROCESS SEQUENCE 
BRIGHT DIP (Refer to Figure II) 

23, Water cooled bright dip (4 gal. H^SO/^ \ 

(1 gal. HNO3 V 

(4 oz. muriatic acid) 

24, Cold water rinse 

25, 10^ NaCW 

26, Cold water rinse 

27, Gold water rinse 
2^, Hot water rinse 

29. Hot water rinse 

POLYPROPYLENE PLASTIC S'nn:P (Refer to Figure II) 

30. 4 tanks stripping solution (8 gal, methylene chloride) 

(3 gal, methyl alcohol ) 
(1 pt, nitric acid ) 

31. 1 cleaning tank (505^ methyl ethyl ketone) 

(50^ toluene ) 

ABS PLASTIC STRIP (Refer to Figure II) 

32. 50^ caustic bath (140*^F) 
33., Hot water rinse 

34. Air-water spray 
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Water Consionption and Diatribution 

DISTRIBUnOM CCMSUMPTION 
( Imp, gal/day ) 

Plating shop and cooling water 69,220 

Domestic 3,180 



Total 72,400 

Sources of liquid Wastes, Treatment and Disposal 

Tl-ie major source of liquid -wastes is from the metal plating 
shop where plating solutions containing cyanide are used. The major 
portion of the cyanide bearing wastes is treated by alkaline chlori- 
nation and directed to the municipal sanitaiy sewer system via the 
neutralizing sump. This treatment consists of the oxidation of 
cyanides by the addition of chlorine gas at a pH of about 11: 

21faCN + 5CI2 + 12Na0H > Ng + 2Na2C03 + lOIaGl + 6H2O. 

A recent expansion in the brass plating Une, however, has resulted in 
cyanide-contaminated wastes being directed, untreated, to the neutralizing 
simp, and thence to the municipal sanitary sewer system. 

Wastes from the plastic stripping line are also directed to the 
municipal sanitary sewer system via the neutralizing sump. 

Cooling water from the plastic moulding department and domestic 
wastes are directed to the mmiici^l sanitary sewer system. 
Sampling 

Four-hour duplicate, composite samples were collected at various 
stations as shown in Figure II. One of these duplicates at each station 
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was preserved vdth NaOH for cyanide detemdjiation. All samples were 
submitted to the OWRC laboratories for analysis, the results of which 
are appended. 

Analysis 

All samples were analyzed for solids, free chlorine, pH, 
cyanide, silver, copper and zinc, 
WASTE LOADINGS 

The following waste loadings are based on a total plant 
effluent of 72,400 gallons per day to the municipal sanitary sewer. 

PARAMETERS LOAD TO MUNICIPAL SANITARI SEWER 



(lb/day) 



Total solids 514.0 

Suspended solids 50*6 

Copper as Cu 3«3 

Zinc as Zn 1*9 

Cyanide as HCN 5.1 

DESCUSSIOM OF FINDINGS 

It is apparent from both the analytical results and the process 

flow diagram (Figure II) that the new brass plating line was placing a 

higher than necessary load on the municipal sanitary sewer system due to 

the absence of treatment. The analytical results show that the effluent 

from the treatment imit had a cyanide content of 1,4 ppm as HCN yet the 

cyanide concentration in the plant effluent to the mxinicipal sanitaiy 

sewer system was 7.1 ppm as HCN, demonstrating the undesirable effects 

of the untreated brass plating effluent. 
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Also apparent from the analytical reaults is that sufficient 
chlorine was added to the cyanide treatment unit as evidenced by the 
presence of a free chlorine concentration of 70 ppm in the effluent. 
However, a pH of 9.0 in the influent to the cyanide treatment unit 
appears to indicate that insufficient caustic was added. 

Again from the analytical results, it is apparent that there is 
inadequate mixing in the neutralization tank, A comparison of the 
plant effluent to the sanitary sewer and the contents of the neutralization 
tarik follows j 



PARAMETERS 


PLANT EFFLiraaiT 


TO 


NEUTRALIZATION 




SiOJITARY SEWER 
710 ppm 




TANK .. 


Total solids 


920 ppm 


Cyanide as HCN 


7.1 " 




3.4 " 


Copper as Cu 


4.5 " 




8.3 " 


Zinc as Zn 


2.7 " 




2.3 " 



It is also apparent from the analytical results that the 
effluent to the sanitary sewer from this plant was in violation of the 
City of Barrie by-law limits for discharge to a sanitary sewer, as 
shown below. 

PARAMETERS CITY OF BARRIE PLANT EFFLUENT TO 
BY-LAW LIMITS SANITARY SEWER 

Cyanide as HCH 2 ppm 7.1 ppm 

Copper as Cu 1 ppm 4.5 " 
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CONCLUSIONS 

The excessive concentrations of contaminants in the waste 
flow appear to be due to faulty operation of the treatment equipment 
and to the fact that certain cyanide -bearing waste streams do not 
pass through the treatment unit. 

It appears that inadequate mixing is being achieved in the 
neutralization tank. 

At the time of the survey, the effluent from this plant 
did not comply with the City of Barrie ^-law ?'/66-69. 
RECOMMENDATIONS 

It is recommended thats 
l| All cyanide-bearing streams be routed through the cyanide 

treatment unit, 
i| The pH in the cyanide treatment \mit sump be maintained 

at 11 to ensure complete oxidation of cyanide. At this 

pH the copper should also be precipitated, 
i| Thorough mixing be achieved in the neutralization tank, 
4l A settling tank be provided to allow precipitated metals 

to be removed from the waste stream before discharge to 

the sewer. 



AU analysts ez^pt pH retorted In 
p.pjn. unless otherwise IncUcs^d 



ONTARIO WATER RESOURCES COMMISSION 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 



1 9-».m.. ^ 1 msn. / lltrs 
= 1 lb./100,000 ^p. QaU. 



Municipality: BaiTie Report to: N, Gil3J.es 








i*. 


Source- Canadylet-Clesures Limited 
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Date Sampled: June 5/^9 by: G. ^^ZVfB. 
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No. 


S-Day 
B.O.D. 


SoUds 


Free 
Chlorine 


pH 
at Lab, 


G^w.de 
as HON 


Silver 
as Ag 


Copper 
as Cu 


Zinc 
as Zn 








Total 


Sosp. 


Diss. 
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ONTARIO WATER RESOURCES COMMISSION 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 



1 p.pja. = 1 mnn. / litre 
= 1 ib./100.000l^p. OaU. 
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CHRYSLER CA NADA OUTBDARD U HITED 

•Die company operates two plants i #1 Plant (Motor Plant), 
located on Davidson Street, and the #2 Plant (Boat Plant), located 
on Boss Street, which are several miles apart, but administered by the 
same manager. These plants were surveyed on June 5, 1969 # 

PLANT #1 (Motor Plant) 
DETAILS OF SURVEY 

Personnel Interviewed 

Mr. D. J. Grit ton - Manager 
Personnel Participating 

G, V. Buxton - omc 
Description of Process 

This plant contains a motor assembling operation. Parts 
are shipped from the USA and the motors are constructed at this site» 
Following assembly^ the casing is spray painted and each motor is tested 
for performance. This site also serves as a warehouse and distribution 
centre for service parts* 
Operating Schedule 

Hours/day - 8 
Days/week - 5 
Employees - 55 
Water Consumption and Distribution 

Industrial and domestic v^ter is obtained from the Bai*rie 
Public Utilities Comraission. The consumption and distribution is as 
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follows ; 



Consumption approxiniates 25,000 gallons per month (average). 
Distribution: 

(a) Continuously overflowing test tank 

(b) Mr compressor coolant 

(c) Water curtain in paint booth 

(d) Doinestic 

Sources of Liquid Waste and Disposal 

the sources of liquid waste are as follows: 

1) Test Tank Overflow - A small tank is utilized for testing 

the assembled motors. A small quantity 
of detergent is added to the tank to pre- 
vent gasoline slicks from forming. The 
taipei^ture is maintained at normal lake 
levels via the continuous addition of 
water. The saall overflow is directed to 
th© sanitary sewer. Any residue formed 
in the test tank is skimned from the surface, 
The tank is emptied and cleaned four tijnes 
yearly. 

2) Paint Booths - A small qxmntity of water flows under the 

paint booth to remove fumes. This under- 
flow is directed to the sanitary sewer. 
Any paint residue is periodically skimmed 
from the surface. 
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3) Mr Compressor Coolant - This small voliane of -water is also 

directed to the sanitary sevrerage 
system. 
The total volume of wastes is estimated at less th^x 2000 
gallons per day, 

SaonplinK and Analysis 

Grab saunples of the paint booth effluent and the test tank 
overflow were collected and submitted to the OWRC laboratories for analysis 
in accordance with modifications of the procedures outlined in Standard 
Methods for the Analysis of Water and Wastewater, twelfth edition, an 
American Health Association Publication, 
STATEr€INT OF RESULTS 

Table A summarizes the characteristics of the industrial effluent 
which discharges to the sanitary sewerage system. The limitations as 
outlined in E^-law 66-69 of the Corporation of the City of Barrie are 
also shown. All concentrations except pH are expressed in parts per 
million (ppm). 

TABLE A 



SAMPLE 


BOO 


SOLIDS 


PH 


COD* 


ETHER 

SOLUBLES 

(OILS) 


DETERGENT 

AS 

ABS* 


TOT, 


SUS. 


DISS, 


SPRAY Booth 

EFFLUENT 


190 


12 8C 


25 


3^255 


8,7 


475 


- 


- 


Test Tank 
Overflow 


" 


~ 


- 


, 


7.8 


607 


38 


5 


By-Law limits 


300 


- 


350 


- 


5.5 - 
9.5 


- 


15 





COI^ - Chemical Oxygen Demand 
ABS* - Alkyl Benzene Sulphonate 
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CONCOJSIONS 

ThQ effluents from this plant appeared satiefactoiy for 
discharge to the s^iitai7 sewerage system, 
RSCX)>!MENDATIONS 

No recamnendatione will be made at this time. 



All analyies except pH reported is 
p.p.m. anless otherwise indicated 



ONTARIO WATER RESOURCES COMMSSION 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 



1 p.p.m. = 1 rngm. / Utre 
= 1 Ib./lOO.&OO Imp. Gals. 



Municipality: Barrie Report to: g.V, Buxton * ' m&» /rd 


Soun^: Chrysler Canada Outboard Ltd, 


°'** ^'•"^= June 5/69 '^^ G.V.B. 
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1, Grab 11:45 a- •»• - Spray booth effluent to sanitary sewer. 
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2. Grab lli45 a.m. - Test tank overflow to san. sewer. 
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CHRYSLER CANADA OUTBOARD LIHITED 

The company operates two plants: #1 Plant (Motor Plant )^ 
located on Dfeividson Street, and the #2 Plant (Boat Plant), located 
on Ross Street, ^ich are seveial miles apart, but administered by the 
same manager* These plants were siurveyed on June 5, 1969, 
PLANT #2 (Boat Plant) 
DETAILS OF SURVEY 

Personnel Interviewed 

Mr, D. J. C^itton - Manager 
Personnel Particimting 

G. V. Buxton - OWRC 
Descriiption of Process 

Pibreglass inboard and outboard type boats are fabricated at 
this site. Special cloths are placed in steel molds and sprayed with an 
appropriate dyed resin, A SDmll test tank is used periodically for 
testing the inboard motors. 
Operatin/^ Schedule 

Hours/day - 8 
Days/week - 5 
Employees - 70 
Water Consumption and Distribution 

Industrial and domestic water is obtained frcm the Barrie 
Public Utilities Coimnission. The consumption amd distribution is as 
follows : 
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Consumption approximates 37*500 gallons per month (aveaTage), 
Distribution : 

(a) Air compressor coolant* 

(b) Domestic 

(c) anall intermittent test tank 

*The large air compressor accounts for the majority of this 
consumption. The compressors are required to energize 
the resin pum^^ and operate the many power tools utiUzed 
throughout the plant. 

Sources of Liquid Waste and Disposal 

The only liquid isaste from this plant is the cooling water from 
the large air com.pressor. This flow is directed to the solitary sewerage 
system » 

Sampling and Anal^'sis 

No samples were collected. 
CONCLUSIQMS 

Since water is used only as a coolant for an air ccmpressorj, 
the effluent should be free of contandnation. 

BEcoimmmTims 

It is recommended that the uncontaminated cooling water be 
discharged to the storm sewer system rather than to the sanitary sewer 
system. 
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CUIXIGM WATim CCMDITIONING (BARRIE) L IMITED 
This plant, located at 29 Penetang Street, was surveyed on 
September 17, 1969. 
DETAILS OF SURVEY 

Pers on nel Interviewed 

Ifr. P. R, Fobert - President 
Personnel Participat ing 

D. J, Harris - OWRC 
Des c riptio n of P lant and Process 

This plant is involved in the i^ conditioning of water 
softening tanks. This is accomplished in two steps: 
Ba ckvash ing 

Water is flushed through the tank in the opposite direction 
to the normal flow. This raises the resin into a bin located above 
the tank, Ety controlling the overflov/ of water, the rosin is washed 
free of solid contaminants without any of the resin itself being lost. 
Once the resin is clean, the flow of water is turned off and the resin 
settles back into the tank, 
Ref;eneratiQn 

After backwashing, the tank is connected to a source of 
sodium chloride solution. The strength of this solution is dependent 
upon the type of resin being used in the tank. The solution removes 
the calcium and magnesium ions from the resin and replaces these with 
sodium ions. The tanks are then flushed with water and loaded on 
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trucks for despatchijig. 
Operatin g Data 

Employees - 11 
Hours/day - B 
Days/week - 5-1/2 
Production Data 

100 tanks per day 
Uater Consumption and Distribution 

Estimated water distribution is as follows; 

Backwashing - 9>0C0 gallons per day 
Regeneration - 15, MO " " 
Dcanestic - 220 " " 



Total - 24,400 gallons per day 
Sources of Liquid Wastes « "^eatment and Disposa l 

Domestic wastes are discharged to the Penetang Street sanitary 
sewor. 

The only industrial wastes einanating from this plant are 
associated with the backwashinp; and regenerating operations described 
above. These wastes are discharged directly to the storm sewer \^th- 
out treatment. 

Sampling and Analysis 

At specific time intervals, grab samples were obtained of, 
1) the effluent from the backwashing operation, and 
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2) the effluent from the tanks during the regeneration 

process, 
DISCUSSION OF FINDINGS 

The results of the analysis for suspended solids and iron are 
shovm in graphical form in Figure I and Figure II. The OV/RC objectives 
for iron (l? ppn) and suspended solids (15 ppm) concentrations are 
exceeded only during the initial stage of each "wash. At an average of 
10 backwashings per day and an approximate fla%-i of 60 gallons/minute, 
the loadings of suspended solids and iron discharged to the storm sewer 
are 1,9 lbs and 0.5 lbs respectively. 

The quantity of salt purchased by the company indicates that 
approximately 1,?*00 pounds of dilorides (calcium, magnesium and sodium) 
are discharged from this plant daily. The concentration of chloride 
(57,600 ppm) in the regeneration effluent is in excess of the OWRC 
objective (15 00 ppm), 
CONCLUSIONS 

The concentrations of suspended solids, iron and chloride in 
the effluent discharged from this plant are in excess of OVffiC objectives, 
however, the total loading of these materials should have no significant 
effect on Kempenfelt Bay, 
RECQMIENDATIQ NS 

There are no recommendations at this tijne. 
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DE VILBISS (CANADA) UtgTED 

This company located on Wood Street, was surveyed on June 3, 

1969. 

DETAILS OF SURVEY 

Personnel Interviewe d 

I^, D,C. Monroe ~ Vice-President, Manufacturing 
Mr^ W,D» Mborehouse - Plant Superintendent 
Personnel Participating 

G. V. Buxton - OWRC 
Description of Process 

Processing at this plant consists of the fabrication of the 
following types of equipment; paint spraying apparatus smd associated 
compressors; paint booths; infra-red paint baking ovens. The operations 
include; machining, degreasing, painting, plating and assembling. 

Degreasing is conducted in a totally enclosed, water cooled 
carbeai tetrachloride degreaser. There are six paint booths which 
contain continuously recirculating water-wall curtains. The small 
plating department (summarized below) is used to provide corrosion 
resistant surfaces to various parts and fittings. There are facilities 
for plating cadmium, nickel and copper. 
Plating Department 

500 gallon Nickel tank 

CQ 11 II II 

50 " Gadmitim tank 

50 *• Copper flash tank 

100 " still Cadmium tank 

60 '* Nickel rinse tank (overflows when in use) 

60 ^' Gadndum '' " " " 
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Operating Schedule 

Hours/day - 8 

Days/week - 5 

Employees - 200 

Water Consumption and Distribution 

Water is obtained from the Public Utilities Coinnission at a 

rate of approximately 5,151,000 gallons per year (20,000 gallons per day). 

This quantity is utilized in the following areas: 

cooling waters and plating rinses - 15,000 ^Hotis per day 

domestic usage - 5,000 " '* 

SoTirces of Liquid Wastes and Disposal 

The following table summarizee the sources of wastes and the 

method of disposal* 

TABLE A 



SOURCE 



DISPOSAL 



1, Spot Welder cooling water 

2, Air conditioner cooling water 

3, De greaser cooling water 

4# Plating rijise tank overflows 

5. Spent plating solutions 

6« Paint spray booths 

?• Domestic wastes 



Storm Sewer 

m 



•> Creek 

m 



reclaimed by filtering 

solids to dump, water recirculated 

sanitary sewer 
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SggnplinR and Analysis 

Grab samples were coJJLected from the follpvring areas: 

1) Ifenhole in pso'king lot (providing access to creek flow) 

2) Plating rinse overflow to storm sewer. 

The samples were transported to the OWRG Toronto laboratories 
for analysis in accordance with modifications of the procedures outlined 
in Standard Methods for the Analysis of Water and Vfeistewater, twelfth 
edition, an American Health Association IHiblication. 
S TATEMiaJT OF RESULTS 

Table B sunaaarizes the analytical results, AH results except 

pH are presented in parts per million. 

TABLE B 



SAMPLE 


SOLIDS 


PH 


GOO 


CYA- 
NIDE 


NICKEL 
AS 

Nl 


CADMIUM 
AS 
CD 


COPPER 
AS 
CU 


TOTAL 


SUSPENDED 


DISSOLVED 




fl^N 


CREEK Flow 


430 


100 


330 


8,0 


39 


,02 








.06 


Plat i ng 
Rinse 


330 


5 


325 


7.9 


7 


1.3 


0,1 





,06 


OWRC 

Objectives 


- 


15 


- 


5.5 - 
9.5 


- 


0.1 


1.0 


1.0 


1.6 



DISCUSSION OF RESULTS 

It was impossible to sample the total plant effluent discharging 
to the creek via the storm sewer. The storm sewer is connected to a 
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culvert #iich directs the creek flow under the ccmpai^ parking area* 
Samples were collected at a storm drain located in the parking area 
downstream of the storm sewer connection. Thus, the "creek flow" 
samples represent the plant effluent and subsequent storm flow dilution. 

The high level of suspended solids probably resulted from 
either or both cf the following; rainfall during the survey and sediment 
in the culvert being collected with the liquid sample. There does not 
appear to be any process source to account for the suspended solid 
content of the effluQit, 

The cyanide content of the plating shop effluent exceeds the 
OWRC water quality objective, but at the time of the survey the flow 
was receiving dilution with cooling water prior to discharging to the 
culvert and the creek flow did not indicate significant levels of cyanide < 
However, it is conceivable that at some time there may be little or 
no dilution by storm water or by cooling water. In that case the 
effluent probably would not meet OWRC objectives and would therefore 
require treatment to destroy the cyanide, 
CONCLUSIONS 

From the analytical results, it appears that under certain 
circimstances the plating shop effluent may not be acceptable for 
discharge to the creek, due to the concentration of cyanide, 

Ai^ accidental spiU or discharge of working or spent plating 
solution would render the plant effluent unsuitable for discharge to the 
creek. 
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R ECX)lt^ENDATIONS 

It is recoiTDiended that: 

1) The plating shop effluent be treated to destroy cyanides, 

2) Facilities be provided to ensure that no contaminating 
material will reach the creek in the event of an acci- 
dental spill or discharge. 
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DUFFERIN MATERIALS AND CONSTRUCTION LIMITED 

This plant located on Tiffin Street, vfas aurveyed on Jiine 3, 
1969. 
DETAILS OF SURVEY 

Personnel Interviewed 

Mr, D, Feathers tone - Plant Engineer 

Mr, B. Ashe - Plant Supervisor 
Personnel Participating 

G. Yuzwa - OWRC 
Description of Process (Figures I, II) 

The raw materials, aggregate and cement, are stored in large, 
over-head, divided hoppers. These ingredients are gravity fed to a 
mixing hopper where water is added. A portion of this mix is directed 
to haulage trucks and trucked away as ready-mix. The remainder is 
directed to the concrete block production area. The distribution varies 
w.th the demand for ready-mix. The first step in the production of 
concrete blocks consists of a mixing hopper iirfiere the concrete is mixed 
to proper consistentqr. The concrete is then fed by gravity to the 
forming molds vdiere the blocks are molded and inspected for correct size 
and structure. After being formed, the blocks are passed on, via a 
conveyor, to a steam heated chamber vrfiere they are dried for a period of 
3-4 hours. The blocks are then air dried and stored in the yard until 
sold. 

Production Data 

Concrete Blocks 1.8 million per year 

Ready-Mix 20,000 cubic yards per year 
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Operating l^ta 

anjxLoyees 45 

Hours/day 9 (18 in summer) 

Days/week 5 ( 6 in summer) 
Water Consumption and Distribution 

Distribution Consumption (imp, gal/day) 

Wash-up and Process 33,600 

Boiler Make-^p 1,500 

Domestic 900 

Total 36,000 

Sources of Liquid Wastes. Treatment and Disposal 

The principal source of liquid waste from this plant is 
surface runoff from the plsait property. Truck washing and off -spec 
batches of concrete pose other waste problems and, at present, these 
wastes are hauled to a total retention pit on the property where they 
are allowed to solidify, l-rfhen the pit is filled, the contents are 
hauled to the city dump, 

A minor source of liquid waste is the boiler blowdown. Since 
a low pressure boiler is in service here, there is no regular blowdown 
period and the number of blowdowns is unknown. These blowdowns are 
directed to the nearby creak via a sewer connection. 

All domestic wastes are directed to the municipal sanitary 
sewers , 
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Sampling 

Grab samples of the creek water were collected upstream and 
downstream of the plant effluent. The yard run-off had created a 
channel to the creek downstream of the plant effluent and a grab 
ssumple of this water was also collected. See Figure I for exact 
sample locations. 

Analysis 

The above three samples were submitted to the OWRC laboratories 
to be analyzed for alkalinity, solids and pH, The creek water, below 
the plant effluent, was also analyzed for ether solubles since a trace 
of oil was observed. The analytical results of these analyses are 
appended, 
WASTE IJQADINGS 

Production figures related to waste loadings are inapplicable 
in this case because most of the imter is constcned in the product. The 
run-off from the block storage area is highly irregular due to fluc- 
tuating levels of rainfall and short block storage periods and thus 
cannot be calculated. 
DISCUSSION OF FINDINGS 

The analyses of the S€Unples showed that the OWRC objectives 
,for discharge to a storm sewer were being exceeded. The suspended 
solids content of the creek downstream of the plant effluent was 660 ppn., 
whereas, the suspended solids content of the creek upstream of the plant 
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effluent was 30 ppm. These results could be higher than usual, 
however I because of construction in the area. The yard run-off does, 
however, indicate that alkalinity and suspended solids in concentrations 
of 507 ppn and 1175 ppm respectively, iftere being discharged to the creek 
at the time of the survey. 

The run-off from this plant is affecting adversely the quality 
of the water in the creek. No estimate of the loadings will be 
attempted, since the quantity of run-off depends, to a large extent, on 
rainfall, 
RBOGM-IENDATIONS 

It is recomnended that; 

1) A rainwater collection channel be constructed around the yard 
and connected to a settling tank or basin for removal of 
suspended solids, 

2) If necessary, eh^iical treatment of the settling tank (basin) 
effluent be provided, 

3) All manholes, catch basins and pipes leading to the creek 

be blocked or diverted to flov; through the rainwater collection 
system. 
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HILL laiFRIGERATION OF CANADA 

This plant located on Brock Street, was surveyed on June 2, 
1969. 
DETAILS OF SURVEY 

Personnel Interviewed 

Mr. W, W. Maddock - Plant Manager 
Personnel Participating 

G, V. Buxton 
Description of Process 

CoraiDercial refrigerators and corwiensers are manufactured at 
this plant from the following raw materialsj steel, aluminum, wood, paint, 
and polyurethane foam insulation. 

The sheet metal casing is formed, welded and then directed to 
storage. From storage the fabricated sheet is transported to the 
bonderizing spray booth. In this booth the material is first cleaned 
with steam. A phosphate based bonderizer, to which small quantities of 
detergent and chromic acid have been added, is then sprayed on the metal. 
After bonderizing the material is rinsed by a water spray. The treated 
material is dried in an oven, then conveyed to the paint booths where it 
is splayed with ajti acrylic based paint. The finished casing is stored 
prior to final ass^ibly. 

Copper coils for the condensers are produced hy first bending 
copper tubes in the form a "U*' and then sleeving opposite ends. 
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Compressed water is injected into the coils to expand them and fonn a 
seal with the sleeves. 

Wooden support structures are constructed in the wood working 
section of the plant. The finished casings are mounted onto the wooden 
support structure along with an unpainted inner casing, la quid poly- 
urethane is injected into the sandwich area forming a solid insulation. 
The remaining required components such as motors, fans, etc, are then 
installed prior to shipping. 

Operating Schedule Prodixition Volume 

Hours/day - B Refrigerators - IBOO per year 

Days/week - 5 Condensers - 1000 per year 

Employees - 92 

Shifts - 1 
Water Consumption and Distribution 

Water for both industrial and domestic usage is obtained from the 
Barrie Public Utilities Commission at an average rate of 20,000 gallons per 
day. 

The industrial usage of water consists of the following: 

(a) spot welder coolant 

(b) bonder izing solution make-up 

(c) bonderizer spray rinse 

(d) soda ash solution make-up 

(e) water curtain for paint booths 

(f) steam cleaning 

(g) compressed water for condenser seals 
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Sources of Ldquid Wastes gtnd Disposal 

The sources of liquid wastes are as follows: 

(a) bonderizing operation 

(b) paint booths 

(c) spot welders 

(d) condenser sealing operation 

(a) Bonderizing Operation 

Steam condensate from the cleaning operation discharges to the 
storm sewer system, 

A concentrated solution of sodium bicarbonate is prepared in a 
45 gallon drum. Vftien the detergent and phosphate spray is in use a 
pump automatically cuts in drawing a previously calculated fixed rate of 
bicarbonate for neutralization purposes. This combined flow discharges 
to the storm sewer along with the subsequent rinse. 

The present spray bonderizing technique is to be replaced by a 
conventional "tank" system in 197^. 

(b) Paint Booths 

The iron grate floor of the paint booth is placed on top of an 
1100 gallon water tank. This water is kept recirculating to prevent the 
accumulation of paint fumes, A chemical additive called "Klarepon" 
(supplied by Du Bois Chemicals) is used to prevent algae formation and 
also to keep paint wastes floating so that they may be skimmed frcan the 
surface of the water. Approximately once per month this water tank is 
filtered (to r^nove paint solids) and the filtrate is discharged to the 
storm sewer system. 
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(g) Spot Welders 

Cooling water for the spot welders is discharged to the storm 
s^wer system. However, the company is presently considering recirculation 
of this water. 

(d) Condenser Sealing Operation 

Oncontaminated water from this operation is directed to the 
storm sewer. 

All of the above storm sewer flows combine and discharge through 
one pipe to the road-side ditch adjacent to the plant (approximately 
18,000 gallons per day). 

All domestic wastes are directed to the municipal sanitary sewerage 
system (approximately 2,000 gallons per day). 
Sampling and Analysis 

A 40 o2. grab sample of the recirculated paint booth water v^s 
collected at 2:15 p.ni. 

Duplicate 40 oz. samples of the total plant effluent discharging 
to the road-side ditch were collected at 15 minute intervals between 2:45 
and 4^45 p.m. 

Both samples were submitted to the OWRC Toronto laboratories for 
analysis. The analytical results are appended, 
WASTE LOADINGS 

Table A shows the quantity of wastes discharged to the road -side 
ditch. These loadings are based on an average flow to the ditch of 



18,000 gallons per day. 
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TABLE A 



ANALYSIS 



Total Solids 

Suspended 
Solids 

Dissolved 

Solids 

pH 

Iron as Fe 

Detergent as 
ABS 



OWRC 
OBJECTIVE 



(pp^) 



15 



5.5 - 9-5 



EFFLUENT 
CONCQITRATION 



250 



8,0 
0,24 



LOADING 
(potinds/day) 



45 
0.9 



0.5 

0,04 

0,0 



ppm - parts per million 
*COD - chemical ox^'^gen demand 
ABS - alkyl benzene sulphonate 



Sample Calculation 

5 pounds of SUSP, solids ^ 10 pounds of solution ^ 18,000 gallons of solution 



10 pounds of solution 



1 gallons of solution 



day 



~ 0,9 pounds per day of suspended solids 



DISCUSSION OF FINDINGS 



The grab sample from the paint booth was not obtained at the time 
of dumping. It was reported that the tank had been dumped two days before 
the survey on Maj 31, 1969. Thus, it can be assumed that the paint booth 
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sample collected represents a ndnimuni concentration of contaminants. 

Because of the manner in which bonderizing was being conducted 
at this plant it was not possible to collect a sample representing the 
wastes generated in this area. 
CONCLUSIONS 

The plant effluent to the road-side ditch was in compliance 
with the OWRC water qimlity objectives in terms of the analyses per- 
formed. 

The monthly dumping of the 1100 gallons of paint booth wastes 
to the storm sewer is unacceptable, 
R ECOMMENDATIONS 

It is recommended that; 

1) the paint spray booth wastes be discharged to the sanitary 
sewer, 

2) a more intensive investigation be carried out by the company 
on the quality of the wastes from the bonderizing operation, 
to determine if they are in ccanpliance with the OVsJRG objec- 
tives on a continuing basis, (The concentration of phosphate 
should be checked.) If this study shows non-compliance with 
the objectives for discharge to a watercourse, the contaminated 
flows should be directed to the municipal sanitary system. 



All anftlyses except pH reported in 
p.p.m. iialets otherwise Indicated 



OMTARIO WATEE EESOUECES COMMISSION 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 



i p,p,m. = 1 mgm. / litre 
= 1 lb./10t,tOO Imp. Gftlfl. 



Municipality: 
Soerce: 



Barrle 



Report tos G.f , Buxton 



cc 



(rd) 



C.V. Hill (Canada) Ltd. 



Date Sampled* i, by: 

^ June 2/69 G.V^B. 



Lab. 
No. 



T-935 
1-9 36 



T-935 
T-936 



5-Day 
B.O.D. 



Solids 



Total 



340 
250 



SUBp. 



40 

5 



DIM, 



300 

245 



pH 
at 



7.9 
8.0 



G,Q,D. 



328 
5 



Iron 
Fe. 



Detergent lChromliJtn as Cz 

2.S 



^la. 



0.24 



Tnt- 



0,00 



Hf^x. 



0,00 



la 

2a 



Grab 2;15 - Balnt Booth water tank. 

Composite (2*45 - 4i45) 15 min, inteinrals - total plant effluent to 
road-side ditch. 






aM>«0.|l40S-d9 
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IMPERIAL-EASTMAN CORPORATION (CANADA) LIMITED 
This plant, located on E^ent Street, was surveyed on June 3, 



DETAILS OF SURVEY 

Personnel Interviewed 

Mr, A. Palmer - Plant I&nager 
Mr. BeU - Production Manager 
Personnel Particimtin^ 

G, Yuzwa 
Description of Process 

Fittings are machined from bars and sent to the plating shop 
where cyanide-free zinc plating is carried out. The plating operation 
is illustrated in Figure I. After being zinc plated these fittings 
are rinsed in dichromate, oUve drab or chroroate solution depending on 
the colour required. The fittings are then ready for distribution. 



Operating Data 




janployees 
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Hours /day 


9 


Days/week 


5 


Production Data 





Zinc plated metal fittings and tubing - 2500 lb/day 

.Water Consumption and Distribution 

Distribution Consumption (gal/day) 

Plating shop 13,450 

Domestic 2,400 

Total 15,850 



FIGURE I 



PROCESS SEQUENCE 







StOHR 

-> sewer 



HOT Water 
Rinse _ 
Cclcar) 



Water Olive 
rinse. grab 
(Clear) 



GS Sanitary 
"^ sewer 



13 




12 




11 


10 



Chromate 
(clear) 



GS - Grab Sample 



ZINC Plating 
J, alkaline Soap wash 

2. Water rinse 

3. Muriatic pickle 

4. Water rinse 



5, PLATING chloride BATH 

6, Plating chloride bath 

7, Water rinse 



Chromate dip 
3, oichromate bright dip 
9, Water rinse 
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Sources of Liquid Wastes^ Treatment and Disposal 

The major portion of liquid %mstes from this plant oidginates 
in the plating shop. Once each week the dichromate concentrate is 
treated vdth caustic soda, metal bisulphite and sulphuric acid. The 
sludge created from this reaction is hauled to the city dump and the 
supernatant is directed to the storm sewer. The overflow from all 
rinses in the cyanide-free zinc plating line is directed to the storm 
sewer. The water rinse overflow after the dichromate bright dip tank 
is directed to the municipal sanitary sewer system, 

AH domestic wastes are directed to the municipal sanitary 
sewer syst^i. 
Sampling 

Grab samples of the storm sewer effluent and the sanitary sewer 
effluent in the plating shop were collected and submitted to the OWRC 
laboratories for analysis. 
Analysis 

The storm sewer effluent sample was analyzed for pH, zinc 
and solids. The sanitary sewer effluent sample was analyzed for pH and 
chromium. The results of these analyses are appended, 
ViASTE LOADINGS 

The waste loading from the plating shop to the municipal 
sanitary sewer system is shown in Table I. These figures are based on 
the approximation that the zinc plating line consumes three times as 
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much water as the chromate rinse. It was impossible to obtain 
accurate flow figures in this area^ but the volume of water from 
each rinse tank appeared to have approximately the same flow rate. 
The zinc plating line has three rinse tanks; the chromate line has 
one rinse tank. This results in approximately 3*3^2 gallons per 
day to be directed to the municipal sanitary sewer system and about 
10,08B gallons per day to the storm sewer system from the plating 
shop, 

TABLE I 



PARAMETERS 


LOAD TO MUNICIPAL 
SANITARY SEl'ffiR 
SYSTEM (lb/day) 

0,025 


LOAD TO ST0R14 
SEIVEK SYSTEM 
(lb/day) 


Chromium as Cr 


';Hli 


Zinc as Zn 


■•*« 


2.0 


Suspended solids 


■B 


14.0 


Total solids 


^ 


80.0 


DISCUSSION OF FINDINGS 







It is apparent from the analytical results cf the samples of 
the effluent to the storm sew^r that this waste does not- comply with 
OWRC objectives for discharge to a watercourse. Table II shows 
the O^VRC objectives and the characteristics of the plant effluent. 

TABLE II 



PARAMETERS 


PLANT EFFLUMT 
TO STORM SEWER 


OWRC OBJECTIVES 
FOR DISCHARGE TO 
STORM SEWEH 


Suspended solids 
Zinc as Zn 


140 ppm 
20 " 


15 ppm 
5 '■ 
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The plant effluent to the municipal sanitary sewer system is 
in compliance with the City of Barrie t^-law limits for discharge to 
a sanitary sewer system. 

The treatment of the chromate concentrate previously mentioned 
should be adequate if proper technique is employed, Kie supernatant, 
which is discharged to the storm sewer, amounts to a very small volume 
and is only dumped once each week, 
CONCLUSIONS , 

At the time of the survey, the effluent to the storm sewer did 
not comply with OWRC objectives with respect to suspended solids and zinc 
concentrations. This appears to be due to inadequate dragout and 
rinsing facilities resizlting in the excessive zinc concentration, and 
to lack of periodic cleaning of the plating shop sianp. 

At the time of the survey, the waste discharge to the sanitary 
sewer was satisfactory. 
RECOMMEHDATIONS 

It is reconmended that; 

1) Adequate dragout and rinsing facilities be provided. 

2) Periodic cleaning of the sump to remove solids be instituted. 



All analyses exeept pH reported in 
p.p.ni. maleas otherwiae indleated 



ONTARIO WATER RESOURCES" COMMISSION 
CHEMICAL LABORATORIES 

INDUSTRIAL WASTE ANALYSIS 



Municipality: Barrle 

Source: Imperial Eas total 

Date Sampled:Jmai 3/69 by: G.t. 



Report to: 



H. Gillies 



1 p.p.111. s 1 mgm. / litre 
= 1 lb./ 100, too Imp. Gali. 



CS* 



(rj) 



Lab. 
No. 



g-Day 
B.O.D. 



Solids 



Total 



SUSP. 



Dim. 



ZlBC 

as Zn 



pE at 

Lab. 



ChromiiJii 
as Cr 



T-940 
T-941 



800 



140 



660 



20, 



7.1 
T.4 



0.73 






T-940 

T-.941 



Stonri Sever influent 
Sanitary sewer infliient 



9M-«CHI 1 403-09 
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KOLMAR OF CANADA LIMITED 

lliis plants located at 149 Victoria Hoad^ \tSL3 inspected on 
June 3, 1969. 
DETAILS QF SURVEY 

Personnel Interviewed 

Mr# ¥. Hitch - Vice-President 
Personnel Participating 

P, Chisholm - OV/RC 
N. A. Gillies - " 
Description of Process 

Kolmar of Canada manufactures cosmetic and pharmaceutical 
I^oducts. There are three manufacturing departments; lipstick, powder 
and cream* For quality control reasons each department is a separate 
entity, i.e. manufacturing, filling and packaging in each area, 

"niere are ten manufacturing vessels in the lipstick department* 
The raw materials are a variety of waxes and oils and they are heated 
and mixed in the steam-heated mixing vessels. When all the waxes are 
melted, the lipstick is coloured and matched to a "master" sample. 
After colouring, the molten lipstick is poured into frozen molds where 
it takes on the characteristic Hpstick shape. The lipsticks are then 
attached to a conveyor belt and pass throu^ two gas flsmes which melt 
the surface of the lipstick. The surface immediatell^ hardens, giving 
the lipstick its gloss finish. The lipstick is then ready for packaging. 
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The system is similar in the powder department. The powders, 
basically a mixture of talcs, are ndxed and coloured in the manufacturing 
vessels and again each shade has its own colour master. In the case 
of loose powders and talcum powders, the powder is taken from the manu- 
facturing vessel to a production line vdiere it is placed in containers 
and packaged. In the case of pressed powder, the powder passes through 
an automatic pressing machine before it is packaged. 

The largest department is the cream department, where all 
wet products are manufactured. Cosmetics manxifactured in this department 
include, lotions, creams, liquid make-up, after-shave and colognes. The 
manufactiiring area is on a mezzanine so that the manufactured cosmetics 
can flow by gravity to the filling lines below. All the cosmetics 
manufactured in this department contain viater, in most cases as hi^ as 
70f - BC^, 

Operating Data 

The pl^it has 205 employees and operates on a five day week. 
185 onployees work the day shift, the remainder the evening shift. 
W ater Consumption and Distribution 

Water is drawn from the municipal supply and consumption for 
the eight months pz*evious to the survey was: 

December - January 1,145,000 Imperial gallons 

February - March 625,000 '• " 

April - Jfey 1,000,000 »' " 

June - July 1,250,000 

6r approximately 20,000 gpd. 



St ft 
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There is a constant flow of hot T«rater to the kettles in the 
lipstick departBient, In the powder department, little water is used. 
£% water is added to presset* powder to facilitate pressing of the cake. 

By far the greatest amount of water is used in the cream 
department, 12, (XX) lbs. of creajn, containing 80^ water, are 
ttanufactured daily. All products manufactured in this department 
contain a high percentage of water. A large amount of water is used 
for washing vessels after a batch has been manufactured. V/ater is 
also used for the air conditioning system. 
Sources and lEsposal of Liquid VJastes 

Contaminated wastes arise in aH three departments as noted 
above. The wastes are generated as a result of washing of equipment, 
Hiere is a small quMitity of waste discharged from regeneration of the 
ion exchange resin in the de -ionised water system. 

All contaminated wastes (10,000 gpd) are discharged to the 
sanitary sewer system, while cooling water and water from the air 
conditioner are discharged to the storm sewer system. 

No treatment is given to any wastewater. 
Sampling and Analyeis 

Grab samples of the flows to the sanitary sewer were taken 
over a five hour period and submitted to the OWRC laboratories for 
analysis. The analytical results are appended. 
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DISCUSSION OF FINDINGS 

Due to the batch nature of the processes carried out at this 
plant, the analytical results show wide variation in the concentrations 
of BOD, ether soluble materials and suspended solids. It is therefore 
difficiilt to calculate the loading being exerted upon the municipal 
sewage treatment plant. However, from the natiire of operations, it 
would appear that the average characte3:dstics would lie between the 
maximum and minimum concentrations found by analysis. It is proposed, 
therefore, to assign the following loadings to this plant; 



BOD 
lbs/day 



30 



SUSP, SOLIDS 
lbs/day 



ETH2E SOLUBLES 
lbs/day 



10 



It should be noted that these loadings are estimates only. 

In terms of concentration, the effluent to the sanitary sewer 
was at times unacceptable for discharge, with respect to the concentra- 
tions of BOD and ether soluble materials, Tliis appears to be due to 
the washing out of heavily contaminated vessels and the high concentra- 
tions probably do not persist for any lengthy period of time. 

TflOiile no samples were taken of the effluent to the storm sewer, 
it is presumed that this flow is uncontaminated since it consists only 
of once-through cooling water. 
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CONCLUSIONS 

The effluent from this plant to the municipal sanitary sewer 
system is, at times, unacceptable for discharge in terms of the limits 
contained in the sewer-use by-law. 

The process is so variable that waste loadings could not be 
calculated. These, however, have been estimated for the purposes of 
the municipal survey only. 
REC OMMENDATIONS 

It is recommended that the company institute as far as 
possible procedures for "diy cleaning" of equipment prior to wet 
cleaning, in order to minimise the concentrations of BOD and ether 
soluble materials in the plant effluent. 



All 



pH 



ONTARIO WATER RISOURGES COMMISSION 
CMEMIGAL LABORATOm^ 

INDUS1WAL WASTE ANALYSIS 



1 p.p.111. = 1 

s 1 lb./10<».(H>0 



/ litre 



Municipality: Barrie Report to: 

Source: iolmar of Canada 

Bate SampM: *^uiie 4/69 liy: P. CMsholm 



H. Giliigs 



(rj) 



No. 



S-D«7 



TotftI 



COB 



pH at 
Lab. 



Ether 
Jolubles 



T-965 

T-964 

T-965 
T-966 

T«967 
T-968 
T-969 
T-970 



200 

550 
50 



50 
40 
15 



347 

1170 
58 



160 



10 



218 



650 



70 



1100 



8,1 

ea 

7^6 
7^8 

8.1 



M 
112 

4 
18 

229 



T-963 


1 


10.40 AM 






T-964 


2 


11.45 AM 






T-965 


3A 


All samples 


effluent to sanitarj sewer 


1-55 PM 


T-966 


P 


U M 


m m m m 


w 


T-967 


4A 


4.05 m 






T-968 


4B 


m 






T-969 


5A 


2.50 m 


■ •■" 




Tw970 


P 


i 







- 123 - 

LAKEVIEW mm MILK DAIRY UMITED 

Hiis industry, located on Dtmlop Street, was surveyed on Thursday, 

June 5, 1969. 

lETAILS OF SURVEY 

Personnel Intervievred 

Mr* R# Bowles - Plant Manager 

Personnel Participating 

P. Chisholjn - OWRC 

Deseriptlon of Process 

This is a conventional dairy, receiving milk, which is pasteurised 

and packed in bottles, cartons, jugs and pouches. Cream is also 

pasteurised and packed in bottles and cartons. 

Production and Operating Ikta 

Production volume mik 125,000 lbs/day 

(200,000 lbs /day July, August, September) 
Cream 3,000 lbs/day 

Operating Schedule Days/week 6 

Hours/day 14 

No, of Employees 22 (30 in suiiiner) 

Wate r Consumption 

An unmetered amount of water is drawn from a private well. Water 

is also drawn from the municipal supply. Consumption over last six months: 

February 1 - April 1 75,625 Gallons 
April 1 - June 1 530,625 " 

June 1 - August 1 2,397,500 " 
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Sources of Liquid Wastes, Treatment and Disposal 

Liquid wastes arise from washing and rinsing of equipment, bottle 
and Jug washing machines, and spillage and leakage from equipment. No 
treatment is provided for wastes and disposal is to the mmicipal sanitary- 
sewer system. 

Sampling and Anal^^sis 

Due to the difficulties of obtaining representative samples of 
waste from this type of plaunt, no samples were taken. 

Calculation of Waste Loadings 

Since no samples were taken, a theoretical calculation of the 

waste loadings will be used to determine the loading from this plant to 

the municipal sewage ti*eatment plant. The following values are 

modifications of those taken from the publication of The United States 

Public Health Service, *'An Industrial Wastes Guide to the Milk Processing 

Industiy" : 

OPERATION LBS,B0D/10,000 LBS MILK 
OR MILK EQUIVALENT 



Receiving milk 2,0 

Cream Pasteurisation, Cooling 2,0 
and Filling 

Milk Pasteurisaticffi, Cooling f^ 
and Packing 

Storage of Fluid Milk 0,5 

Storage of Cream 1,0 

Delivery (including truck washings) 1,0 

13.5 



Milk Processed - 125,000 lbs/day (200,000 lbs/day) 

in summer 
Cream Processed - 3,000 lbs /day 

Milk Equivalent of Cream - 24,000 lbs/day 

.'. Total MLlk Equivalent = 150,000 lbs/day 

(225,000 lbs/day in summer) 

Dail^ BOD loading to sanitary sewers can, therefore, be calculated: 

150^000 ^ 13,5 lbs 
10,000 

i,e« 2Ce.5 lbs (304 lbs in summer) 

DISCUSSION OF FINDINGS 

During the survey, there was little spillage of milk in the 
manufacturing area and housekeeping was of a generally high standard. 

The water drawn from the city supply varies greatly from period 
to period. The PUC, noting this, have checked all meters and have 
been unable to find why there is such a variation of water supply. These 
variations bear no relation to the seasonal increase of production during 
the summer months. Also, the meters on the sanitary sewer connections 
are inoperative and no estimate of the volume of waste discharged to the 
municipal STP could be made. 
CONCLUSIONS 

This is a fairly "clean" operation and it is likely that the BOD 
loading calculated will not be exceeded, if the standard of housekeeping 
does not deteriorate. 
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RECQMMMDATIQNS 

It is recc^mended that a meter be installed to measure the 
volume of water taken frcan the well and that records of consumption 
be kept. 
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THE LUFKIN RULE COMPANY OF CANADA LIMITED 

This plant, located at I64 Irmisfil Road, was surveyed on 
Sepftember 25, 1969. 
lETAILS OF SURVEY 

Personnel Interviewed 

Mr. S, E, Swetman - Vice President of Operations 
Mr. W. Newport - Plant Superintendent 
Personnel Participating 

D. J. Harris - OWRC 
Description of Plant and Process 

This company is engaged in the production of steel tapes and 
rules. Since the major portion of the industrial wastes onanating 
from this plant is associated vdth the production of steel tapes, 
it is this operation which will be discussed in detail. 

A fl.ow diagram for the production of steel tapes is given in 
Figure I. There are four types of tapes made; 

1) black tapes, 

2) painted (white) tapes, 

3) nickel plated tapes, 

4) hickel-chromium plated tapes. 

Schematic diagrams of the bonderizing, etching, nickel 
plating and chrome plating lines are given in Figure II, III, IV, and 
V respectively. 
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FIGURE II 
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FIGURE III 





















Sodium 

HYOROX I OE 
SOLUTION 



HsO 
STILL 
RINSE 



NICKEL PL4TING OPERATION 



FIGURE IV 




H 

RUNNING 

RINSE 



■♦«« 



NICKEL 

PLATING 

SOLUTION 



HftO 

RUNR i NG 

RINSE 



DR I ER 



■^ 



CHROfflUI^ PIATING IME 



% 
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Opcratin;: Data 

IIourG/da^' - IP 

Da^s/week - 5 
riuribc r o f L^mplcrc c s 

Plant - l?/i 

OfUcc - 6- 

Vv'ntor Consm'pption and Distriliuticn 

/Lppro::iT7iatc i.-^ter consunption and distribution ^rc as follov.'s: 

Bondcrisinr, platinr^ and - AS' ,500 r^allcns per day -" 
etching: lines 

Domestic - 5,200 ''* '* "' 

Coolin-' ^ - lt.9C0 ;' " ■' 

Total -< 65,60c f^allono per da" "- 

, ■■'" Fi:'uros obtainc-d fron meter readin;;;s 

Jqupcos of I-jLouid V/astes, Trcatnont ond Dispoijal 

The domcstj.c wastes and the coolin.'"'; i-ratcr from tlie tifo dcrreasor^ 
and a coi'prGGSor are discjiarccd to the Innisfil Street sanitary sewer, 

Tho' rinces and batch dumps o.C Gpent solutions frorn the etchirr, 
bcndrri^^nji;:, nickel plating and ch.roninr: platin,';; lin"? are diF-char^ed to 
the Anne Gtrret sanitary sewer as shovn in Figure VI, All v.-astf^s that 
diGchiar.-o to this sei-rer pass through a 1350 :;^allon mij'in.r tanlx for 
autenatlc pi! adjuGtr.cnt (sodiuri liydroxide autoniatically fed by pU con- 
troller-rv}Corder ) . 



location of pH 
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Gamplinn and Analysis 

On September 25, 1969, samples were composited at half -hour 
intervals between IO3O hours and 1430 hours at the following locations; 
1) Plant manhole before mixing tank, 
Z) Inlet side of mixing tank, 

3) Outlet side of mixing tank, 

4) Total plant effluent to Aime Street sanitaiy sewer. 

In addition, grab samples were obtained at the following 
locations; 

1) Total plant effluent to Anne Street sanitary sewer (1445 hours). 

2) Inlet side of mixing tank (1450 hours). 

The samples were submitted to the OWRC Toronto laboratory for 
analysis. The analytical results are appended to this report, 
WASTE LOADINGS 

On the day of this survey, oriLy the chromium plating line and 
bonderizing line were operating. The nickel plating line and etching 
line were closed doivn. 

The waste loadinipof chromium and iron to the Anne Street sanitai^ 
sewer were 1.6 and 2,5 lbs per day respectively. Chromium plating is 
conducted on a yearly average of once per week. 

The approximate voliune, strength and dumping schedule of the 
various spent solutions are given in Table I, 
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TADL2 I 



CCNTSIITG 


ORIGIN 


QUANTITY OF 
CONTMUNANT 


VOLUIE FREQUEIvTCY OF 

(gallons) DISCHARGE 

1 


Nitric acid 


bonderising 


7 sal. 
(60^) 


70 


1/day 


Zinc phos- 
phate 


n 


4 lb. 


400 


l/nionth 


Chiromiun 
sealer 


■£'t 


6 OS. 
(deoylj^e) 


70 


1/day 


Nitric acid 


etching 


3 qts. 
(60^) 


20 


30/day 


Sodiim 

hydroxide 


>' 


30 lb. 


If^O 


1/wk \ 


Muriatic 
acid 


nickel 
plating 


5 gal. 


35 


lAvk 



DIGCUSSION OF FINDINGS 

The analji^ical results of sample T-227^ indicate that the normal . 
wste dischnr,i;^;ed from this plant during chromiuin plating and bonderizing 
complies v;ith the Ijjidts as set out in the Municipal Sewer-Use Bj^-Lav/ 
(,''66-6p) except for the concentration of chromium. Since the chromium 
concentration (3,5 ppsn) vias only slightly'- in excess of the ILmi.t of 3#0 ppm, 
the i:3 3te may be considered acceptable. 

At the tnjT.e of this survey, the etching line was not bein.^ 
operated, hovjever, a maintenance man noticed the etchini^ room sump was 
clo^'^H'-'d. He cleared the outlet of the sump allowin,'^ the dischiarge of 
several dur-pings of acid. Two sample s, T-2267 and T-?26f^, v;ere obtai.ned 
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during this discharge. The analytical results of these samples indicate 
that the pH of the final effluent dropped to 3»2, considerably outside 
the acceptable range of 5#5 — -> 9.5 • There was a large discrepancy 
noted between this value and that indicated by the ccanpany's jM 
controller-recorder ( 7.4) . 
CONCLUSIONS 

The results of this survey show that on the day of sampling, 

II 
the normal plant effluent discharging to the Anne Street sanitaiy \ 

sewer closely complied with the limits in the Municipal Sewer-Use 

^-Law. 

The drop of the pH value to 3,2 during the acid discharge 
demonstrates that the neutralization system cannot adequately handle 
large batch discharges. It also appears that the pH controller- 
recorder is not operating effectively'. 
MICOMMEl^DATIONS 

It is recommended that; 

1) a further survey be conducted by the City of Barrie of the 
operations within this plant to evaluate the acceptability 
of the waste discharged to the Anne Street sanitary sewer 
during the operation of the nickel plating line and etching 
line, 

2) the company investigate the apparent malfunction of the pH 
controller-recorder. 
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3) the company instruct their personnel that there is to 
be no batch discharge of strong wastes to the sanitary 
sewer, regardless of the circumstances, 

4) cooling Ti*ater be discharged to the ditch instead of the 
sanitary sewer. 



All analyses except pH reported in 
p.p.m. unless otherwise Indicated 
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MANSFIELD DENI-ON GENERAL COMPANY LIMTE D 

This industry, located on John Street at Ciyment Road, was 
surveyed on June 3, 1969 • 
DETAILS OF SURVEY 

Personnel Intervievred 

Mr. V« Brittnell - Plant Engineer 
Personnel Participating 

N. A. Gillies - OWRC 
Description of Plant and Process 

This plant produces rubber tires for the automotive industry. 
The raw mateidal ndx used depends to a great extent on the class 
of use to which the finished tire wiH be put. However, some of the 
ingredients are; rubbers, oils, accelerators (mostly complex organo-sulphur 
compounds), sulphur, zinc oxide, stearic acid, waxes, carbon black, anti- 
oxidants (complex amines), wire and nylon, rayon and polyester cord, 

A simplified flow chart follows: 
Raw material 



Banbury mixers 



Calenders 



Bias cutters 



Tubers 



Treads and 
blactk sidewalls 



Beaids 



^ 

Tire building 

I 

Curing 
Inspection and Balancing 
Sorting ^ 



• V/hite sidewall 
Buff 




White sidewalls 
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A full description of the process steps may be found in the 

literature pertaining to this type of industry. 

Production and Operating Data 

Hours per day « 24 

Days j«r week - 5 

Number of Employees - U20 

Production volume - Not available 

Water Consumption and Distributio n 

Water, obtained fran the PUC, is presently used at a rate of 

some 570,000 gallons per day. 

Distribution is as follows: 

Cooling calender rolls 1 

" mill rolls | 

) 
" banbury mixers } i.16,000 

** tread stock J 

) 

" tubers | 

) 
^' hot water cure presses ) 

Hot Water cure presses 47,500 
Boiler makeup 29,500 

Sanitary and Domestic 10,000 
There is approximately 25% recirculation of cooling water. 
Sources of Liqu i d Wastes, Treatir^nt and Disposal 

Wastes arise from cooling of machinery, hot water cure 
presses, boiler blowdown and sanitary facilities. No treatment is 
given and the wastes aye discharged as follows: 
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WASTE 


VOLUME 


SEV-ffiR 


Sanitary and 
Domestic 

Boiler Blowdovm 

Cooling Water 

Cooling Water 


10,000 gpd 

1,200 " 
123,800 " 
340,000 " 


Sanitary 
II 

1. 1 

1 

Storni 



Approximately 50 gpd of rubber solvents, soapstone solution, , 
talc and oil are discharged to a seepage pit on the property. 
Sampling and Analysis 

Since, vdth the exception of boiler feed, vrater is used only 
for cooling it was not considered necessary to obtain samples, 
DISCUSSION OF FINDINGS 

Almost all water used in this plant is for cooling purposes. 
Approximately 1200 gpd of water is discharged to the sewer from boiler 
blowdown, and represents the only contaminated flow to the sewer. This 
minute quantity will exert an insignificant load upon the municipal 
treatment plant. 

Although 23% of the water for cooling is recirculated, no 
chemicals are added and, since this water does not contact the product, 
the effluent quality should be similar to that of the city water supply. 

However, the absence of a significajit organic loading does 
not mean that disposal of this waste in the sanitary sewer is satis- 
factory. In fact, this large volume (124,000 gpd) exerts a considerable 
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hydraulic loading on the municipal plant and this method of disposal 
of cooling water must be considered to be unsatisfactory. 
OONCLUSIONS 

This industry exerts upon the municipal sewage treatment 
plant an insignificant wastes loading. However , the large volume of 
cooling water being discharged to the sewer imposes a considerable 
hydraulic loading and this method of disposal is unsatisfactory. 
RECQMMgNDATIONS 

It is reccaimended that; 

1) All uncontaminated cooling water be discharged to the 
municipal storm sewer, 

2) Boiler blowdown be discharged as at present to the 
sanitary sewer. 

3) Contaminated wastes other than boiler blowdown continue 
to be discharged to the seepage pit. 
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MOLDEX LIMITED 
This plant, situated on Vespra Road, was surveyed on June k» 
1969. 
DJj]TAILS OF SURVEY 

Personnel Interviewed 

Mr, Powell ' - Plant Manager 
Personnel Participating; 

P, Chisholjn - OWRC 
Description of Process 

Toilet seats are manufactured at this plant. There are two 
separate processing operations, one using a sawdust base, the other a 
polystyrene plastic base. 

In the former, the sawdust base is pressed to shape in a 
power press. After pressing, the seat is placed on a slowly moving 
conveyeor belt on which it is air cooled and spray painted. No water 
is used in this process even for cooling. The paint spray section is 
cleaned annually during the two week close-down pariod. This cleaning 
is carried out mth solvent soaked imgs which are burnt after use, 
therefore, Gonstituting no water pollution problem. 

The second process consists of heating and colouring, with 
powder colours, the plastic in an extruding machine. The plastic is 
then extruded and pressed to shape in a power press. After pressing, 
the seat is water cooled. 
Operating Da ta 

Tills plant operates twenty four hours a day, fivje days a week. 
Thirty persons are employed. 
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Water Consvimption and Distribution 

Water is obtained from two sources, namely from a private 
well and from the City of Barrie, Well records show that consumption 
amounts to 7^500,000 gallons per year. Consumption of city vrater 
runs consistently at 31*000 cu.ft, per month giving a total daily 
consumption of 39,000 gals. The only manufacturing use of water is 
tiiat of cooling. The presses in the plastic seat operation are water 
cooled as are the seats, after pressing. Cooling water is also used 
in the oil pressure pumps. 

Sources of Wastes, Treatment and Disposal 

Wastes consist of cooling i^ter and this is utilized as 
outlined above. No treatment is given and all cooling water is dis- 
charged to the storm sewer system. 
Sampling and Analysis 

It was considered not necessary to obtain samples since water 
is used only for cooling^ on a "once through" basis, 
DISCUSSION OF FINDINGS 

Water is used only for cooling and therefore it should not 
be contaminated. The wastewater is discharged to the storm sewer and 
since it appears to be uncontaminated , no problems should be experienced, 
CONCLUSIONS 

Conditions at this plant were satisfactory at the time of the 
survey, 
RECO^^MENDATIONS 

No recommendations will be made at this time. 
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PUSTOMER LIMITED 

This plant, located at 151 John Street, was surveyed on 

September 22, 1969- 

DE TAILS OF SURVEY 

Personnel I nte ryjewed 

hbr, J. Moore - plant engineer 

Perso nnel Participating 

D. J. Harris - OWRC 

Descri ption of Pla nt and Proces s 

This company produces plastic molded parts such as electrical 

switches and electric iron chassis. Both injection molding and 

compressed molding techniques are used. 

Operati ng Data 

Hours/day - 24 

Days/week - 5 

Number of Employees - 150 

Water Cons umpti on and Distribution 

Estimated water distribution is as follows: 

sanitary - 3,000 gallons per day 
cooling - 44,000 " " " ^ 
Total - 47,000 " " " 

^Obtained from well 
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Source s of Liquid Wastes, Treatment and Disposal 

Wastes are produced in the cooling of molds (direct contact) and 
the cooling of hydraulic oil (heat exchanger), and they are discharged 
to the stonn sewer. The domestic wastes are discharged to the 
sanitary system. 

Ilie only other liquid waste requiring disposal is the spent 
hydraulic oil and it is hauled to the City garbage disposal site. 
Sa mplin g and A nalys is 

A grab sample was obtained of the cooling water discharged to the 
storm sewer. The sample was submitted to the OWRC laboratories in 
Toronto for analysis and the results are appended. 
CONCLUSION S A ND RECO MMENDAT IONS 

Analysis of sample T-2244 indicates that, at the time of this 
survey, the cooling water discharged to the storm sewer complied with 
OWRC water quality objectives for discharge to a watercourse. 

It is rexjommended that the spent h3''draulic oil be treated with 
an absorbent material before haulage to the City dump. 



All analyses except pH reported in 
p. p.m. unless otherwise indicated 
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ROBSON LANG LEATHERS LIMITED 

This plant of Robson-Iang Leathers Limited ^ was surveyed on 

June 3 and 4, 1969. 

lETAILS OF SURVEY 

Personnel Interviewed 

Mr, J. Traub - Plant Superintendent 
Mr. R. Marshall - Plant Engineer 

Personnel Participating 

G. V. Buxton 
Description of Process 

For eight months of the year (April - November) processing at 
this plant consists of the retanning and finishing of "splits*' and 'pickled 
bellies'. The flow diagram (Figure I), outlines the operations conducted 
on each of the following lines. 

/S 



The raw material for this line is previous]^ tanned hides. These 
hides are first sorted and trimmed to provide unifornm-ty in size and shape. 
The hides are directed to a splitting machine where a sharp, rapidly moving, 
horizontal band knife cuts the hide to a uniform thickness. A shaving 
machine equipped with a helical cutting blade provides a fine adjustment 
and control over the overall thickness of the skins and at the same time 
conditions the surface. The next composite operation is that of 
"staining". A nine hundred pound load of hides is placed into a re- 
volving drum and chrome or vegetable retanning, fatliquoring washing and 



RQBSON— LANG LEATHERS 
PROCESS FLOW DIAGRAM 



FIGUEE I 
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rinsing is carried out over a period of several hours. fhe staining 

procedure varies according to the type of leather to be produced. The 

retanning imparts properties of additional tsuming agents. Fatliquoring 

makes the hide more flexible through lubricating the fibers. The 

stained hides are then dried on rotaiy drums. Any wrinkled skins are 

stretched and held in position on a perforated frame by means of clips 

called tof^gles. The frames are placed in an oven for drying. The hides 

are then conveyed to a "buffing" machine where mechanical sanding is 

utilized to improve the grain surface. The hides are once again trimmed 

and then directed to the colouring drums. The dyeing operation requires: 

the addition of wetting agents, pH adjustment with ammonium hydroxide, 

addition of emulsifiers, colouring with anniline derived dyestuffs, and 

various rinses. After colouring, the hides are pasted on a board and 

dried in an oven. Final buffing is used to improve the texture of the 

finished hide prior to shipping. 
Pickled Bellies 

The bellies follow a somewhat different process path, the hides 
being initially tanned in a five stage procedure requiring approximately 
4-1/2 hours for about 5'^^"'0 pounds of bellies. The purpose of tanning 
is to convert the skin into a stable, non-put re scible material and 
the procediire requires the addition of the following chemical ingredients: 
Stage 1, calcium foi^iate, detergent and sterisol; Stage ?>, trivalent 
chromium; Stage 3, sodium bichromate and sodium chloride salts; Stage 4, 
various sulfides; Stage 5, sulfuric acid. 
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After tanning the bellies are pressed, milled with sawdust 
to soften the leather and then sorted into various sizes and thicknesses. 
Following this, the hides are split, dyed and "set out". The **set ting 
out" opei^tion preconditions the hides for drying, removing excess water 
and wrinkles. Next, the hides are hung overnight to dry. The dried 
bellies are then milled with either wax or chaU^ to soften them. A 
subsequent "staking" operation mechanically softens the leather makir^ 
it more pliable. The staked hides are sent either directly to shipping 
or to a final lacquering operation depending on the finish required. 

From December to March a small beam house is operated for the 
processing of deer, elk and moose hides. When raw hides are being 
processed the additional operations required include: soaking, unhairin^^^, 
fleshing, hating and pickling. However, these operations were not 
being conducted at the time of this survey. 

O perating Schedule Production Volume 

Hours/day - 9 10,000,000 ft^ of leather 

per year 
Days/week - 5* 6 

Employees - 160 

Shifts - 2 
.Water C onsumpt ion 

This plant obtains water from two sources; the Barrie Public 
Utilities Comnission and a drilled well located on the plant site, 
Approxirmtely 27,000,000 gallons per year are obtained from the well and 
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about 20,000,000 gallons per year from the PUC, 
Sources of Li quid Wastes a nd Disposal 

(a) "Roof Drains" carry only rain and runoff water to Lake Simcoe, 

(b) "Boiler Blovdovm" is conducted about once per shift. The 

boilers utilise soft water and no treatment chemicals are 
added. Approximately 1500 gallons per day of boiler 
blowdown are directed to Lake Sincoe, 

(c) " Pump Exhaust " which amounts to about 200 gallons per day and re- 

sults from the condensation of steam from a steam pump - to 
Lake Simcoe, 

(d) " Water Softener Regeneration" wastes result from the daily back- 

washing of the ion exchange column. The i.nitial backwash 
is conducted using approximately 20C gallons of a concentrated 
brine solution, followed by an unmeasured quantity of clean 
water rinse. All of this waste is discharged to Lake Simcoe, 
The industrial waste flow to the sanitary sewer system is metered 

and the quantity of wastes is approximately /^l, 000, 000 gallons per year. 

(approximately llf3,000 gallons per day based on an average operation of 

5-1/2 days per week). An estimate of the distribution of this waste is as 

follows : 

Staining Wastes - i^0% 
Colouring wastes ^ 50^ 



Chrome tanning wastes 






Dust collector effluent - 3^ 
Lacquer washings . 2% 
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The staining wastes consist primarily' of rinse waters. There 
is appro xLmately one hour of continuous rinsing per 900 lbs of retanned 
hides processed. 

The colouring wastes also consist mainly of rinse waters. Any 
wetting agent, base, emulsifier or unconsumed dye would be directed to 
the sanitary sewer with the rinse water. 

Dust from the "buffing" operation is retrieved from the ekhaust 
via a water spray. This flow containing fine solids in suspension is 
directed also to the sanitary sewer system. 

Water is used to wash continuously the lacquering machinery. 
This contaminated waste is also directed to the sanitaiy sewer. 

All of the flows (except some washrooms) are directed througl'i a 
mechanical screening device for coarse solids removal prior to discharging 
to the municipal sanitary sewerage system. 

During the period of beam house operation, liquid wastes from the 
soaking, unhairing, bating and pickling operations are directed to the 
sanitary sewerage system, V/astes from the fleshing machine are trucked 
daily to the municipal sanitary landfill site for disposal. 
Sampling and Analysis 

Table A summarizes the samples collected on Juno 4, 1969. 
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TABLE A 



SAllPT.K POINT 


SAMPLE DURATION 


REMARKS ' 


1. Total plant effluent 


4 hour composite 


15 minute intervals 


2, Liquid waste from 
the colouring opera- 
tion 


grab 1:30 p.m. 


batch discharge to 
sanitary sewer 


3. Liquid waste from 
staining operation 


grab 1:30 p.m. 


ti 


4, Chrome tanning 
wastes 


grab 3:30 p.m. 


•J 1 


5. Brine concentrate 
from water softener 
regeneration 


grab 11:00 a.m. 

1 


periodic discharge 
to lake Simcoe 


6, Dust collection 
effluent from 
buffing operation 


grab 3:45 p.m. 


continuous discharge 
to sanitarj^ sewer 



The samples were transported to the QW.C Toronto laboratories 
the same evening for analysis in accordance vdth modifications of the 
procedures outlined in "Standard Methods for the Examination of Water 
and Wastewater*'*, tvrelf th edition, an American Health Association Publi- 
cation, The analj^ical results are appended. 
WASTE LOADINGS 

Table B summarizes the characteristics of the total plant 
effluent discharging to the sanitary sewerage system and compares these 
results \d.th the limitations as outlined in I^-law 66-69 of the Corporation 
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of the City of Barrie. The pounds per day iGadings are based on an 
aYerage waste flow of 143#000 gallons per day* 

TABLE B 



ANALYSIS 



BOD 

Total Solids 

Suspended 
Solids 

Dissolved 
Solids 

pH 

Ether Soluble 
Ik te rials 

Total Chromiuiri 

Hexavalent " 

COD 

Total Kjeldahl 
Nitrogen 

Sulphides as 

Chlorides as 
CI 



BARRi:S BY-LAW 
,,66-69, LIMITS 
LPWJ 



300 



350 



5.5 - 9.5 



100 



Sa'nple Calculation 



EFFLUMT 
CONCENTRATION 
(ppm) 



340 

2000 

270 



6.5 
76 

2h 



llAO 

20 



402 



WASTE LOADING 
POUNDS/DAY 



4RB 

2b60 

3BB 

2AB0 



109 



34 



576 



3/^0 lbs BQDg 
10^ lbs of waste 



■j^ 10 lbs of waste -3^ 143.000 gallons of w aste 



1 gallon of waste 
= 4BB lbs/day 



day 
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DISCUSSION OF FINDINGS 

At the time of the survey, the beamhouse was not in operation 
and the effluent to the sanitarj'' sewer therefore represents the 
miniimun loadings vrhich viill be experienced during the year. 

The total plant effluent to the sanitary sewer was found to 
have concentrations of BOD and chromium in excess of the limits set in 
by-law 66-69, although the BOD content was not greatly in excess. The 
chromium concentration, hov/ever, was at a level \>rhich raises concern 
about the possible effect of this material on the efficiency of treat- 
ment at the municipal sewage treatment plant. 

The chromium, fortunately, is in the trivalent state and is 
thus amenable to treatment before discharge to the municipal sewers. 

The batch discharges of dyeing liquor, fat liquor and chrome 
tanning liquor each have concentrations of contaminants which are ex- 
cessive, but the volumes of these discharges are relatively' small and 
%>d.th adequate mixing and equalisation they should not prove to be 
objectionable, 

Otlier discharges from this plant appeared to be satisfactoiy 
at the tine of the survey. 
CO NCLUSIONS 

The effluent from this plant to the municipal sanitarj'' sewer 
system, was found to be unsuitable for discharge, due to the concentra- 
tions of BOD and chronium. 
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Several batch dischar/;^es were found to have concentrations 
of contaminants in excess of the by- law liinits, but were of small 
volume and thus could be rendered innocuous by equalisation. 

The loadings to the sanitary sewer system will be greater 
during the period of beamhouse operation, 
RSCOMJ-ENDATTONS 

It is recommended that: 
1) Equalisation facilities be installed for the concentrated 

batch discharges. 
?) Treatment facilities to remove chromium from the equalised 

waste be provided, 
3) A further survey be carried out to determine the waste 
loading to the sanitary sewer when the beamhouse is in 
operation. 



All analyse except pH reported in 
p.p.m. ttnlesa otherwiBe Indicated 
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Grab I13O p.m. - 


dyeing liquor batch discharge to ssm. sewer. 




T-951 


3 AB 


(Dup.) 


Grab 1:50 p.m. 


"Staining** fat liquor batch discharge to san. sewer. 
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(Dup.) 


Grab 5j 50 p.m. - 


Chrome tanning liquor batch dischaiged to san. sewer. 




T-955 
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Grab (lis 00 a.m 


,) - Brine Concentrate for softener regeneration - discharged to La.ke 

Simcoe. 


T-954 
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Grab (5:45 p.ni,) 


water spray collecting dust from buff sander and discharging to san. 

sewer. 
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SARJEANT COMPANY LIMITED 

"This plant located on Miary Street, was surveyed on June 3i 1969- 

DETAILS OF SURVEY 

Persoimel Interviewed 

Mr, B. Godden - Field Manager 

Personnel Participating 

G, V. Buxton - OWRC 

Description of Plant and Processes 

There are essentially two plants at this site. The first plant 

consists of general offices, warehouse facilities and a fuel oil 

storage area* Materials necessary for construction are stock piled 

in the warehouse. This site serves as a retail outlet for construction 

niaterials and fuel oil. 

The second plant located across the street is a *' ready-mix*' concrete 

plant. Prewashed sand and gravel are purchased frcan C. ¥arcoe Limited 

thus, no gravel washing is conducted at this site. Specified amounts of 

cement, sand, gravel and water are mixed and loaded from a hopper into 

the concrete trucks. Each truck carries a water reservoir to enable the 

driver to adjust the moisture content of the concrete at the job site. 

The company own the trucks but maintenance and repair work is carried 

out at a local garage. 

Production and Operation Data 

Production Operating Schedule 

- 20,000 cubic yards per year Hours/day - 9 

Days/week ~ 5 
^ployees - 14 
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Water Consumption and Diatribution 

Approximately 125,000 gallons per month of water are obtained 
from the Barrie Public Utilities Comndssion. This quantity is 
utilized in the foUovdng areas: 

- concrete production 

- truck water storage 

- truck rinsing 

- domestic purposes 

Sources of Liquid Wastes and Disposal 

As previously mentioned, most of the water used in this operation 
is consumed in the concrete product. The majority of truck washings 
are conducted at the job site utilizing water frcan the truck reservoir 
to rinse the internal area of the tank after a load has been poured. 
On occasion a truck returns to the plant still partially loaded with 
concrete. This concrete is unloaded and the rinsing is conducted on 
the adjacent land-fill site in agreement with the City of Barrie, 
Sampling and Analysis 

No samples were collected because of the intern ittent nature of 
this operation and the fact that there should be no runoff of wastes, 
CONCLU SIONS 

There should be no runoff of wastes to a watercourse from the 
isashing of trucks or disposing of concrete i^ "t-he operators are 
conscientious and careful. 
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PCQM MENDATIQNS 

Control must be exercised so that there is no runoff of wastes 
resulting from this operation. 
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SEVM-UP (ONTARIO) LIMITED 

This plant located at 49 Anne Street, was surveyed on June J, 

1969. 

DETAILS OF SURVEY 

Personnel Interviewed 

Mr. Harrison - Plant Superintendent 
Personnel Participating 

P. Chisholm - OWRC 
Description of Rrocess 

Soft drinks are processed and bottled at this plant. Each 
batch is processed in one of four stainless steel tanks. The processing 
consists of diluting the specific soft drink concentrate with water, 
and colouring the solutions. The soft drink is then pumped from the 
processir^ tank to the automatic filling line. There is no waste from 
vat washings as one tank is always used for the same flavour. The only 
waste in this department is from spillage. The filling line is a 
conventional, automatic line and constitutes little or no water pollution 
problem. 

There is also an automatic bottle washing machine in the 
manufacturing area. 
Operating Data 

15 persons are employed at this plant on a one shift, 5-1/2 
day per week basis. 
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Water Consumption and Distribution 

All water used at this plant is drawn from the municipal 
supply. Monthly consumption is approximately 150,000 Imperial 
gallons. Water is used in inanufacturing the soft drills. fhere is 
a constant flow of water to the bottle washing machine. 

Sources of Liquid Wastes. Treatment and Disposal 

The bottles are initially water rinsed to remove solids, i.e. 
matches, cigarettes* They are then washed for 15 minutes in a 4% sodium 
hydre3d.de solution, rinsed iclth 1% sodium hydro3d.de solution and rinsed 
again with water. There is a constant overflow from both rinsing tanks 
to the sanitary sewer system. This overflow contains some of the 
sodium hydro3d.de solution and amounts to approxLraately 85,000 Imperial 
^llons per month* 

Every 8 - 10 weeks both caustic tanks are emptied to the 
sanitary sewers and the tanks are refilled with fresh caustic solutions. 
This means a release of 800 Imperial gallons of partially spent U% 
sodium hydro3d.de and 200 Imperial gallons of 1% sodium hydroxide to the 
sanitaiy sewer in one day. 

Sampling and Analysis 

A six-hour composite sample was taken of effluent from the 
bottle washing machine to the sanitaiy sewer. The results were 5 



BOD 


COD 


pH 


42 ppm 


85 ppn 


12,2 
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niSCUSSI(»j OF FINDINGS 

The pH of this effluent to the sanitary sewer was above the 
by-law limit ©• The cause of the hi^ pH is the presence of caustic 
(sodium hydroxide) in the overflow from the bottle washing machine. 

The batch dumps of caustic should be neutralised to meet 
the by-law limits before they are directed to the sanitary sewer. The 
wastes could be directed to a holding tank where acid should be added to 
ensure that the pH is satisfactory before discharge to the sewer. 
CONCLUSIONS 

The effluent from this plant to the sanitary sewers has a 
pH in excess of the by-law limits, but is otherwise acceptable for dis- 
charge. 

The periodic dua^jing of spent caustic solutions is unacceptable 
due to the high pH, 
RECOMMENDATIONS 

It is recommended that facilities be installed to neutralise 
the rinses prior to discharge to the sanitary system. 

It is also recommended that the batch dumps of caustic 
solutions be neutralised prior to discharge to the sanitary sewer system. 



All analFses except pH reported in 
p.p.m. iinlese otherwise Indicated 
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8M[TH»S FARM DAIRY (BARBIE) UmTED 
This industry, located on Penetang Street, was surveyed on 

June 5, 1969 • 
DETAILS OF SURVEY 

Personnel Interviewed 

Mr*. M. Sniith « Ownei* 

Personnel Participating 

N. A, Gillies - OWRC 

Description of Plant and Process 

This is a conventional dairy, receiving miUc, -vdiich is 

pasteurised and packed in bottles, cartona and jugs. Chocolate milk 

is also made and packed in cartons. Cream is received, pasteurised 

and packed in bottles and cartons. 

Production and Operating Data 

Production volujie - Mlk^^- 11,000 lbs/day 

^ Gr©am-«- 3OO lbs/day 

C^erating Schedule - Days/week 5 

- Hrs/day 8 (approx) 

Number of employees - I6 

^t ijo significant seasonal variation 

Water Consumption 

Water consumption, based on figures supplied by the Public 

Utilities Commission, is approximately 10,000 gallons/day. 

Sources of Liquid Wastes, Treatment and Disposal 

Liquid wastes arise from washing and rinsing of equipment, 

bottle and jug washing machines, spillage and leakage from equipnent. 
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No treatment is provided for the wastes and disposal is to 
the municipal sanitary sewer system. 
Sampling and Analysis 

Due to the difficulty In obtaining representative samples of 
the waste from this type of plant, no samples were taken, 
CALCULATION OF WASTE LOADINGS 

A theoretical calculation of the waste loadings will be used 
to deteimine the contribution of this industry to the load on the 
municipal sewage treatment plant. 

The following values are modifications of those taken from 
the publication of the United States Public Health Service, ''An 
Industrial Vfestes Guide to the Milk Processing Industry'' :- 

Operation lbs BODg/lO^OOO lbs milk 
or milk equivalent 



Receiving milk 2.0 

Cream Pasteurisation, cooling 2.0 
and filling 

Milk pasteurisation, cooling 7.0 
and packing 

Storage of Fluid Milk 0.5 

Storage of Cream 1,0 

Delivery (including truck washing) 1,0 

Total 13. 5 
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Milk processed - 11,000 Ibs/day^-s- 

Cream processed - 3OO Ibs/day^^ 

Approximate figures based on 23 day month. 

Total mik or Milk - 13,500 lbs/day 
equivalent proi- 
cessed 

From these figures, the daily BOD5 loading to the sanitary sewer may 

be calculated to be 

13*500 ^ 13.5 lbs 
10,000 

or 18. 25 lbs 

DISCUSSION OF FINDINGS 

During the survey it was noted that there was little spillage 
or leakage of milk. This operation is therefore considered to be 
'■'clean" and it is felt that low loss figures may appropriately be used. 

Although 18. 25 lbs /day of BOD5 indicates a product loss of 
177 lbs/day, or 1,3% of production, vrtiich may be open to argument, it is 
nontheless proposed to assign to this industry that quantity of BOD, 
C ONCLUSIONS 

Based on a theoretical calculation, this industry discharges 
to the municipal sanitai^ sewer IB, 25 lbs/day of BOD5, and 10,000 
gallons/day of water. There is no significant seasonal variation, 
EEC0MMh34D ATI0NS 

No recommendations will be made at this time. 
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MEST BMP OF CMADA MMITED 
Hiis IMustry, located on Johii Street ^ was surveyed on 
June 3, 1969 • 
DJgTAILS OF SUWEY 

Personnel Interviewed 

^&[•. B, BaJcer - Plant Engineer 
Personnel Participating 

N. A. Gillies - OWRC 
Description of Plant and Process 

This plant produees kitGhen equipment (pots, pans and coffee 
percolators) from stainless steel and aluminum. 

Stainless steel is received in roU form and aluminum is 
received as blanks. These materials are processed as follows :- 
Aluminum : The blanks are pressed to the desired shape and are washed 
to remove dirt and machine oil. At this stage the product may be 
fitted with handles and knobs and sent for packing and dispatch to the 
customer, or a teflon or porcelain coating may first be applied* 
Stainless steel ; The steel rolls are fed to a blanking press to produce 
blanks for the various product lines being produced. The blanks are 
then pressed to the desired shape, sanded, dep*eased and buffed to a 
high luster. The product is washed to remove oil and dirt, is rinsed 
and dried and accessories are fitted before packaging and dispatch to 
the customer, * 
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Operating Data 

Hours /day - 16"^>' 

Days/week - 5 

Number of employees - 230 
*Sniall second shift 
Water Consumpt ion and Iti.strlb ution 

Present water consumption, from figures supplied by the Public 
Utilities Commission, is approximately 62,500 gpd. 
Distribution is as follows: 
Sanitary - 5>000 gpd 
Cooling - 47,500 gpd 
Rinsing - 10,000 gpd 
Sources of Liquid W astes, Treatme nt and Disposal 

Wastes are produced in the washing and rinsing operation, in 
cooling of presses and from the sanitary facilities. 

No treatment is provided for ar^ of the waste flows. 
The wash machine wastes (running rinse and detergent tank) and 
sanitary wastes are discharged to the sanitary sewer, while cooling water 
is discharged to the stonii sewer. 
Sampling and An a lysis 

Grab samples were obtained of the wash machine rinse water 
and of the wash machine detergent tank. 

The samples were submitted to the OVilC laboratories in Toronto 
for analysis and the results are appended. 
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WASTE LOADINGS 

From the analytical results and the water consumption figures, 
the follovdng waste loadings are obtained: 

1) Wash machine rinse water 
Daily volume = 10,0()0 gpd 
Concentration - UB ppm BOD5 

«", Loading - 4.B lbs BODs/day 

2) Wash machine detergent tank 

Frequency of dumping = 3/week 

Volume of tank = 1500 gallons 

Concentrations = 1100 ppm BOD5 

430 ppm ether solubles 

.•. Loadings = I6.5 lbs BOB^/dump 

6.45 lbs ether solubles/dump 

DISCUSSION OF FINDINGS 

Since this plant operates on a continuous basis during the 
processing period, it was deemed sufficiently accurate for the purposes 
of this survey to obtain grab samples. The sample from the detergent 
tank was taken approximately one-half day before dumping and is therefore 
considered to represent approxin^tely 80^ of the loading when the tank 
is dumped. 

The wash machine rinse water was found to have a pH of 9.5* 
the upper limit set by ^y-law 66-69. The detergent tank was found to 
be unauitable for discharge with respect to all tests performed , 
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Although the concentrations of contaminants in these wastes 
are high, the loadings exerted upon the municipal sewage treatment 
plant are quite low and should have little or no adverse effect upon 
treatment at the plant. It would be advisable, however, to have these 
high strength solutions bled slowly into the sewer. 

The cooling water which is discharged to the storm sewer is 
used in heat exchangers and does not come into contact with the hot 
medium (press oil) or with any other machinery or products Tliis water, 
while not submitted for analysis, was visibly free of contamination with 
oil and, since there is no re-use, was considered to be free also from 
chendcal contamination. The cooling water could become contaminated only 
if a leak developed in a heat exchanger and this should be noted quickly 
by plant personnel* 
CONCLUSIONS 

This plant was found to be using for industrial purposes some 
57,500 gallons of water per day, of which approximately 47>500 gallons 
are used for cooling and are discharged uncontaminated to the storm 
sewer system. 

The remaining 10,000 gallons per day are used for- rinsing and 
are discharged to the sanitary sewer exerting upon the municipal treat- 
ment plant a loading of 4,8 lbs/day of BOD5, 

A small volume (I5OO gallons) is discharged to the sanitary 
sewer three times per week and, although of fairly high strength, should 
have li.ttle or no adverse effect on the municipal treatment plant. This 
waste exerts a further loading of I6.5 lbs of BOD5 and 6,45 lbs of ether 
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solubles approximately every second day, 
RKCOMMENDATIONS 

It is recoiranended that the contents of the wash machine deter- 
gent tank be bled slowly to the sanitary sewer. 






All analyses except pH reported In 
p.p.m. unless otherwise indicated 
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